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CnOCOB OnPEAEJIEHHH BSAHMHOrO BPEMEHHOrO 
PACCOrJTACOBAHPW CPITHAJIOB BA30BbIX CTAHLJHH 

B CHCTEME COTOBOH PAAHOCBilSH 
H3o6peTeHHe othochtc^ k o6jiacTH paAHOTexHHKH, b nacTHOCTH k 
cnoco6y onpe^tejieHH)! BsaHMHoro BpeMeHHoro paccorjiacoBaHHH CHPHajioB 

6a30BBIX CXaHLlHH (EC) B CHCXeMe COTOBOH paAHOCBHSH, H MOHCeX 6BITB 

HcnontsoBaHO, HanpHMep, b CHCTeMax cotoboh paj3;HOCBa3H xpexbero 
noKOJieHHii npH onpeaejieHHH Mecxonojio^eHM Mil (MTI), 

BC B CHCxeMax coxoboh paflHOCBHSH c KOflOBbiM pasAeJieHHCM KaHajiOB 
(CDMA - Code Division Multiple Access) xpexbero noKOJieHH^, HanpHMep, 
B pe)KHMe nacxoxHoro AynjieKca (FDD - Frequency Division Duplex) b 
CHcxcMe 3 GPP (3^^ Generation Partnership Project — napxHepcKHH npocKx no 
paspaGoxKe CHCxeM cbhsh xpexbero noKOJieHHn), He CHHxpoHHbi Menc^y 
co6oH. Tloji CHHxpoHHOcxbK) BC 3^[ecb noHHMaexcH cHHxpoHHOCxb uepejiaHu 
CHFHajioB pasHbix BC cxaniiHii b np^MOM Kanane. no3xoMy B03HHKaex sa^iana 
onpeAejieHHH BsaHMHoro BpeMeHHoro paccorjiacoBaHH^ CHraajioB EC. 

OnpeAejieHHe B3aHMHoro BpeMeHHoro paccorjiacoBaHH^ CHrnajiOB EC 
Heo6xoflHMO npH onpeaejieHHH MecxonoJio^KeHHH MTI, a xaK«e ajm 
yMeHbuieHH^ BpeMeHH h annapaxHbix saxpax npH HanajibHOM noHCxe 
CHrnajiOB EC MoGHJibHbiMH cxaHij;H5iMH h aji^ yMeHbiueHH)! 06'beMa 
xpaHHMbix jaHHbix npH npoqeAype m^fkoh 3cxa(i)exHOH nepeAani: 
(npoiieztypa nwfkoh 3cxa(|)exHOH nepej^aHH onHcana b naxenxe RU N2 
2137314 [1]). 

HsBecxHO xexHHHecKoe pemeHHe, onHcaHHoe b cxaxbe "Synergies 
Between Satellite Navigation and Location Services of Terrestrial Mobile 
Communication", G. Hein, B. Eissfeller, V. Oehler, Jon O. Winkel, Institute 
of Geodesy and Navigation, University FAF Munich, ION GPS 2000, 19-22 
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September 2000, Salt Lake City, UT [2], b KoxopoM npeAJiaraexc^ ajm 
onpe^ejieHHii BsaHMHBix BpeMeHHBix paccornacoBaHHH EC HcnojibsoBaxb 
HSMepHxejiBHbie ycxpoHcxBa, npHHHMaiomHe CHXHajibi EC h onpeAejiHiomHe 
HX BsaHMHbie BpeMeHHBie paccorjiacoBaHiDi. 

He^iocxaxKaMH HssecxHoro xexHHHecKoro pemeHM hbjihioxch 
HeBbicoKaH xoHHOcxb onpe^iejieHHH BsaHMHbix BpeMeHHbix paccorjiacoBaHHH 
cHXHajioB EC, CBHsaHHaa c Henp^MbiM MHorojiyneBbiM pacnpocxpaHeHHeM 
CHXHajiOB ox EC flo HSMepHxejibHbix ycxpoHCXB, a xaK5Ke neBOSMO^HOcxb 
nojiyHHXb BsaHMHoe BpeMeHHoe paccorjiacoBaHHe CHrHajiOB EC, npHMoe 
HSMepeHHe jin^ Koxopbix Heflocxynno no KaKHM-JiH6o npHHHHaM. 

HaH6ojiee 6jih3KHM no xexHHHecKOH cymnocxH pemeHHCM k 
sa^BJineMOMy cnocoSy aBJiaexcH pemeHne, onncaHHoe b cxaH^apxe 3 GPP TS 
25.305 V3.7.0, 2001 12, "Stage 2 Functional Specification of UE Positioning 
in UTRAN"[3]. 

B 3XOM xexHHHecKOM peineHHH npeziJiaraexcH npHHHMaxb CHrnajibi EC, 
BsaHMHoe BpeMeHHoe paccorjiacoBaHne Me^K^y KoxopbiMH uajio onpeaejiHXb, 
Ha HSMepHxejibHOM ycxpoHCXBe, pacnoJio>KeHHOM Ha nosHHHH c HSBecxHbiMH 
KOop^HHaxaMH. JJjuL nyninero noHHMaHHH ocymecxBJieHHii cnocoGa 
onpe/tejieHHH BpeMeHHoro paccorjiacosaHHH CHrnajiOB EC b CHCxeMe 
coxoBOH pa^HOCBHSH HO cxaH^apxy [3] npHBC/ieHa cj^nr. 1. 

Ha 4)Hr. 1 noKasaHbi EC 1 h 2, BsaHMHoe BpeMeHHoe paccorjiacoBaHHe 
CHraajiOB, Koxopbie neoGxoAHMO onpe^iejiHXb, HSMepHxejibHoe ycxpoHCXBO 3, 
KOHXpojiJiep 4 EC H iieHxp 5 onpeaejieHHH Mecxonojio^enHH MIT. 

OcymecxBjDiiox H3BecxHbiH cnoco6 cjieayiomHM oGpasoM. 

Ha HSMepHxejibHOM ycxpoHCXBe 3 npHHHMaiox CHrnaji EC 1 h CHraaji 
EC 2 H ocymecxBJi^iox saAaHHoe hhcjio nocneflOBaxenbHbix HSMepeHHH hx 
BpeMeHHoro paccorjiacoBaHHH. 
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YcpeAHHioT nocjieflOBaxejibHbie HSMepeHHii BpeMeHHoro 
paccorjiacoBaHHH CHrnajiOB BC 1 h 2, nojiynaH ycpeAHeHHoe HSMepeHHoe 
BpeMeHHoe paccorjiacoBaHHe CHrnajiOB AaHHBix EC. 

Onpe^teji^iOT na HSMepHxejitHOM ycxpoHCXBe 3 tohhoctb 
ycpeflHCHHoro HSMepeHHoro BpeMeHHoro paccornacoBaHH^, nanpHMep, no 
OTHomeHHK) CHrHaji/niyM CHrHajioB EC 1 h 2, npH 3tom, b KanecxBe 
XOHHOCXH ycpe/iHeHHoro HSMepeHHoro BpeMCHHoro paccornacoBaHiM 
Bbi6Hpaiox BejiHHHHy, JiHHCHHO CBHsaHHyio c oidhGkoh ycpeAHeHHoro 
HSMepeHHoro BpeMeHHoro paccorjiacoBaHH^ oxHOCHxejibHO hcxkhhofo 
3HaHeHH^ BpeMeHHoro paccorjiacoBaHH>i CHrnajioB EC 1 h 2 npH npHCMe Ha 
H3MepHXeJIBHOM ycxpoHCXBC 3. 

Hepeaaiox ycpe^tneHHoe HSMepeHHoe BpeMeHHoe paccoxjiacoBaHHe 
CHrnajiOB EC 1 h 2 h ero xohhocxb c HSMepHxejiBHoro ycxpoficxBa 3 Ha EC 1 
HJiH 2 c HcnojiB30BaHHeM cymecxByiomero b CHCxeMe cbhsh 
pa^];HOHHxep(|)eHca, a c cooxBexcxBjooineH EC - na KOHXpojiJiep 4 EC no 

npOBOAHOH JIHHHH CBH3H, COeflHHHIOmeH KOHXpOJIJiep 4 EC C 3X0H EC. 

Ha KOHxpojiJiepe 4 EC no ycpeAHeHHOMy H3MepeHHOMy BpeMeHHOMy 
paccorjiacoBaHHK) CHrnajiOB EC 1 h 2 onpe^eJiHiox B3aHMHoe BpeMennoe 
paccorjiacoBaHHe CHrnajioB EC 1 h 2 c ynexoM H3BecxHoro B3aHMHoro 
pacnojio^eHHH EC 1 h 2 h H3MepHTejii>Horo ycxpOHCXBa 3 . 

HojiyneHHoe BsanMHoe BpeMennoe paccorjiacoBaHne CHrnajiOB EC 1 h 
2 H ero XOHHOCXL nepe^iaiox c KOHXpojiJiepa 4 EC na aenxp 5 onpeACJieHH^ 
Mecxonojid5KeHH5i Mil flji^i AaJiBHefimero HcnojibsoBaHHH. Jln^ nepej^anH 
Hcnojib3yK)x npoBoziHyio jihhhk) cbh3h, coeAHH^iomyio KOHxpojiJiep 4 EC h 
uenxp 5 onpeAeJieHM Mecxonojio^eHH^ MR. 

TaKHM o6pa30M, cornacHO onHcaHHK) ynoM^nyxoro H3BecxHoro 
cnoco6a onpefleneHHH BsaHMHoro BpeMeHHoro paccorjiacoBaHH^ cHrHajioB 



BC B cHCTCMe coTOBOH paflHOCBHSH, MO«HO BbiACJiHTB cneflyiomHe 
ocHOBHbie npH3HaKH ero peajiHsauHH: 

ocymecTBnaioT na KaacflOM HSMcpHTejibHOM ycTpOHCTBe 
nocjieAOBaTCJiBHwe HSMepeHHH BpeMCHHoro paccorjiacoBaHHa cHraanoB KaK 

MHHHMyM ffByX EC, CHraaJIW KOTOpBIX npHHHMaiOT Ha 3TOM HSMCpHXejlbHOM 

ycxpoHCTBe, h ycpeflHJiiOT AaHHtie H3MepeHHa BpeMCHHoro 
paccorjiacoBaHHH, nojiynaa ycpeAHCHHoe HSMepeHHoe BpeMCHHoe 
paccorjiacoBaHHC CHrnajiOB 3THX BC, onpeACJiaioT ero tohhoctb; 

nepeflaioT ycpeAHeHHbie HSMepennbie BpeMeHHbie paccorjiacoBanmi h 

HX TOHHOCTH C KaaC^JOrO HSMepHTCJIbHOrO yCTpOHCTBa Ha OAHy H3 BC, 

CHrnajibi KOTopbix npHHHMaiOT Ha 3tom HSMepHxenbHOM ycTpoficTBe, a c nee 
- Ha KOHTpojinep BC, nofl ynpasneHHeM Koxoporo ona naxoAHTca; 

onpeAejiaioT na KaacAOM KOHxpojiJiepe BC BsaHMHoe BpeMCHHoe 
paccornacoBaHHe CHrnajioB Ka»cAOH napbi BC no ycpeAHCHHOMy 
HSMCpeHHOMy BpeMCHHOMy paccornacoBaHHK) CHrHajiOB 3thx BC. 

HsBecTHbiH cnoco6 oGjiaAaex cjicAyiomHMH cymecTBeHHbiMH 

HCflOCTaTKaMH. 

Bo-nepBbix, onpeaeneHHe BsaHMHoro BpeMeHHoro paccorjiacoBaHHH 
cHrnajioB BC no ycpeflHCHHOMy HSMcpeiiHOMy BpeMCHHOMy 
paccorjiacoBaHHK) cHraaJioB sthx BC mojkbt 6biTb HeAOCTaxoHHO TOHHbiM. 

3to cBflsano c tcm, hto oueHKa BsaHMHoro BpeMCHHoro 
paccoFJiacoBaHHa cHrnajiOB BC noABepxcena bjihjihhio myMOBbix omH6oK, 

BHyTpHCHCXeMHblX HOMCX H 0mH60K MHOrOJiyHCBOCTH. IlpH 3TOM paSHOCTb 

BpcMCH Ha npaMoe pacnpocxpaHCHHC cHrHajioB BC ao HSMcpHxejibHoro 
ycxpoHCXBa mo>kho ynecxb, Hcnojibsya hsbccxhwc KoopAHHaxbi BC h 
HSMcpHxcjibHoro ycxpoHCXBa. 

06o3HaHHM Ar,_^2 - oHCHKa BsaHMHoro BpeMCHHoro paccorjiacoBaHH£ 
CHFHaJiOB napbi BC, a hmchho CHrnajia nepBofi BC napbi oxHOCHXcjibHO 
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CHPHajia BTopoH EC napbi; aF,_>2 - HCXHHHoe SHaneHHe B3aHMHoro 
BpeMeHHoro paccorjiacoBaHHH CHraajioB 3toh napti EC. 

ToFAa pasHHua Me^Kfly oaeHKOH Ar,_>2 h hcthhhbim SHaneHHeM a7,.>2 

Gy^ex paBHa: 

Tjxe: - omH6Ka, onpejieiiHeMaH inyMaMH h BHyTpHCHCTeMHBiMH 

noMexaMH, 

^muhipathx ' omnGKa MHorojiyneBOCTH nepBOH EC, paBHa^i paaHOCTH 
Me^fly peajibHMM BpeMCHeM Ha pacnpocTpaHeHHe CHraajia nepBOH EC ao 
HSMepHxejiBHoro ycxpoHCXBa h HBeecxHbiM BpeMeHeM Ha npHMoe 
pacnpocxpaneHHe ee cHrnajia ao HSMepHxejitHoro ycxpoHCXBa, 

^muitipath^ - oniHGKa MHorojiyneBOCXH BxopOH EC, paBHaa pasHOCXH 
Me^KAy peajiBHBiM BpeMeneM na pacnpocxpaneHHe CHraajia BxopoH EC jxo 
HSMepHxejiBHoro ycxpoftcxBa h hsbccxhbim BpeMeneM na np^Moe 
pacnpocxpaneHHe ee CHrnana jip HSMepHxejitnoro ycxpoHCXBa. 

ycpeAHCHHe on.enKH B3aHMHoro BpeMennoro paccorjiacoBaHH^i Ar,_>2 
CHrnajiOB nepBofi h BxopoH EC na HSMepHxeiiBHOM ycxpOHCXBe npHBoanx k 
yMenbuienHK) BejiHHHHBi uiyMOBOH omH6KH €„^,^^. PasHOCXB ouihGok 
MHorojiyneBocxH s^^uipath.i'-^muiupa^h.i ocxaexca npn 3X0M HeHBMenHOH, xaK KaK 
onpeAen5iexc5i BsaHMHBiM pacnonoMceHHeM nepBOH h BXopoH EC h 
H3MepHxejTbHoro ycxpoHCXBa, a xaK>Ke OKpy^aioninx hx oGbcrxob, xaKHx KaK 
3AaHH^, ropbi, xojiMbi n x. A- 

TaKHM o6pa30M, xonnocxb npeAJiaracMoro b npoxoxnne cnocoGa 
onpeAejienHH B3aHMHoro BpeMennoro paccorjiacoBann^ cnrnajiOB EC MO^Kex 
6bixb neAocxaxoHHOH, nanpHMep, jx^si nejieii jioKauHH. 
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Bo-BTOptlX, B03M0»Ha CHXyaUPW, KOrfla MC^AY HeKOXOpblMH ^ByMH 

BC Hex np^Moro HSMepeHHii BpeMCHHoro paccornacoBaHHH hx CHraajioB, a 
HeoGxoflHMO 3Haxb HX B3aHMHoe BpeMeHHoe paccorjiacoBaHHe. 

TaKyio CHxyaitHK) HJiJiiocxpHpyex (^hf. 2. Ha (|)Hr- 2 noKasaHBi BC 6, 7 
H 8, HSMepHxejibHwe ycxpoftcxsa 9 h 10 h SAaHHe 1 1. 

BC 6 nepe^aex nepBBifi h Bxopofi CHraajiBi, Koxopbie npcACxaBJMiox 
co6oH ee rpynnoBoft CHrHau. 

BC 7 nepe^aex nepBBiH h Bxopofi CHraajiLi, KoxopBie npeAcxaBJixiox 
co6oH ee rpynnoBOH CHXHan. 

BC 8 nepe^aex nepBBiH h Bxopofi cHrnajibi, Koxopbie npeflcxasiuiiox 
co6oH ee rpynnoBOH CHXHaji. 

nofl rpynnoBbiM CHraajioM BC CHrnaji, nepeAaBaeMbiH c BC h 
coAep^amHH Kanajibi Synchronization Channel (SCH) - KaHaji 
CHHxpoHH3au;HH, Common Pilot Channel (CPICH) - o6mHH OHJiox-KaHaii h 
Primary Common Control Physical Channel (P-CCPCH) - nepBHHHbiH 
o6mHH cjiy^e6HbiH 4)H3HHecKHH Kanan, a xaK5Ke Apyrae Kanajibi. 

H3MepHxejibHoe ycxpoiicxBO 9 npHHHMaex nepBbie cHXHajibi BC 6 h 7 h 
H3MepHex HX BpeMCHHoe paccornacoBaHHe. 

H3MepHxejibHoe ycxpoHcxBO 10 npHHHMaex BxopoH CHraaji BC 7 h 
nepsbifi CHraajT BC 8 h H3Mep^ex hx BpeMeHHoe paccorjiacoBanHe. 

BxopoH cHXHaji BC 6 GjiOKHpyexcH SAaHHCM 11 h He MO^Ke^^ 
npHHHMaxbca Ha H3MepHxejibHOM ycxpoHCXBe 10, a BXopoH CHrnaji BC 8 
xaK:»ce 6noKHpyexc^i 3AaHHeM 11 h ne mo^kcx npHHHMaxbCH na 
H3MepHxejibHOM ycxpoiicxBe 9. 

TaKHM o6pa30M, npHMoe H3MepeHHe BpeMeHHoro paccorjiacoBaHHH 
cnrnajiOB BC 6 h 8 Heflocxynno h H3BecxHbiH cnoco6 no cxan^apxy 3 GPP He 
no3BOJiHex onpe^ennxb hx BsaHMHoe BpeMeHHoe paccorjiacoBaHHe. 



7 

SaAana, Ha pemeHHe KOTopoii HanpaeneH sa^BnHeMbiH cnoco6, — 3to 
onpeflCJieHHe BsaHMHoro BpeMeHHoro paccornacoBaHPM CHrnajioB jik>6oPl 
napbi BC CHCTCMBi paAHOCB5i3H H noBbimeHHe tohhocth onpeAejieniM 
BsaHMHoro BpeMeHHoro paccorjiacoBaHHH CHrHanoB BC, 

PemeHHe nocxaBneHHofi aa^aHH AOCTHraexcH 3a chSt xoro, hxo b 
cnoco6 onpeflejieHHa BsaHMHoro BpeMeHHoro paccorjiacoBaHHH CHrnajioB 

BC B CHCXeMe COXOBOH paAH0CB5I3H, npH KOXOpOM HCnOJIBSyiOX KOHXpOJIJiepbl 

BC, BC, H3MepHxejibHbie ycxpoHCXsa h i<eHxp onpefleJieHHH 
MecxonoJio^KeHHH Mil, npHHeivt Ka^K^an BC HaxoAHXca noa ynpaBJienHeM 
OAHoro KOHxponjiepa BC, a na Ka^caoM H3MepHxejibHOM ycxpoHCXBe 

npHHHMaiOX CHFHaJIbl KaK MHHHMyM flByX BC, H CHraaJI Ka>KAOH BC 

npHHHMaiox Ha, KaK MHHHMyM, OAHOM H3MepHxejibHOM ycxpoHCXBe, 

3aKJIK)HaK)mHHCH B XOM, HXO: 

ocymecxBJiHiox na KaHcaoM H3MepHxeJibHOM ycxpoHCXBe 
nocjieAOBaxejibHbie H3MepeHH)i BpeMennoro paccorjiacoBanHH CHraajioB, KaK 

MHHHMyM, AByX BC, CHXHaJIbl KOXOpblX npHHHMaiox Ha 3XOM H3MepHXeJIbHOM 

ycxpoHCXBe, h ycpCAHHiox AaHHbie H3MepeHH« BpeMCHHoro 
paccorjiacoBaHHH, nonynan ycpeflHCHHoe H3MepeHHoe BpeMCHHoe 
paccorjiacoBaHHe cnrnajioB 3xhx BC, onpe^ejiaiox ero xohhocxb, 

nepeziaiox ycpeAHeHHLie HSMepennbie BpeMeHHbie paccorjiacoBaHHK h 

HX XOHHOCXH C Ka^KflOXO HSMCpHXeJIbHOFO yCXpOHCXBa Ha OflHy H3 BC, 

CHPHajibi KOXOpblX npHHHMaiox Ha 3XOM H3MepHxeiibHOM ycxpoHCXBe, a c nee 
- na KOHXpojiJiep BC, noA ynpaBneHHCM Koxoporo ona naxoAHXca, 
corjiacHO H3o6pexeHHio: 

BbiHHxaiox Ha Ka^cAOM KOHxpojinepe BC h3 ycpcAHeHHoro 
H3MepeHHoro BpeMennoro paccorjiacoBanHii Ka^AOH napbi BC H3BecxHoe 
3HaHeHHe pasnocxn saAcp^KeK na upsiMoe pacnpocxpanenne cnrHanoB ox 
nepBOH BC h Bxopofi BC 3X0h napbi ao nsMepHxejibnoro ycxpoHCXBa, Ha 
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KOTopoM 6i>iJio nojiy^eHO aaunoe ycpeflHCHHoe HSMepeHHoe BpeMeHHoe 
paccorjiacoBaHHe, nojiynan yxoHHeHHoe spcMeHHoe paccorjiacosaHHe 
CHPHajiOB 3TOH napbi EC, 

nepe^aioT Bce yTOHHeHHbie BpeMeHHbie paccornacoBaHH5i cHraajiOB 
EC H Hx TOHHOCTH c Ka^Kfloro KOHxpojiJiepa EC B i^eHxp onpeflejiCHHH 
MecTonojio>KeHHH Mil, 

(|)opMHpyiOT miR Ka^cAOH napti EC mho^cctbo Bcex bo3mo»hi>ix 
nyxeH ot nepBOH EC ao BTopoH EC napBi, 

4)opMHpyK)T AJi^ Ka^KAoro nyxH h3 KancAoro c4)opMHpoBaHHoro 
MH03KecTBa BeKTop nyxH, nepeHHcnaiomHH yxoHHeHHbie BpeMeHHbie 
paccornacoBaHHH CHrnajiOB EC, Koxopbie bxoa^x b ^aHKbiH nyxb, h 
onpeAejiHiox ero MexpHKy, 

AJi^ Ka)KflOH napbi EC hs MHO^ecxBa Bcex bosmo^hmx BeKXopoB nyxefi 
Bbi6HpaK)x rpynny BeKxopoB nyxefi, co^ep^amyio Ka»Aoe hs nonyneHKbix 
yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH, npHHeM hhcjio HcnojibsoBaHHr 
Ka>KAoro H3 nojiyneHHbix yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH b 
Bbi6paHHOH rpynne BeKxopOB nyxefi He aojdkho npeBbimaxb hhcho 
Hcnojib30BaHHH 3xoro yxoHHCHHoro BpeMeHHoro paccorjiacoBanmi b jiio6oh 
flpyroH rpynne BeKxopOB nyxeS, nojiyneHHOH H3 MHO^KecxBa Bcex 
B03M0^Hbix BeKxopoB Hyxeft, a 3HaHeHH3i MexpHK BeKxopoB nyxeS b 
Bbi6paHHOH rpynne ne ^oji^KHbi npesbiiiiaxb SHaneHHii MexpHK BeKXopoB 
nyxefi b jiio6oh flpyroH rpynne BeKxopoB nyxeft, nojiyneHHOH h3 MHO^ecxBa 
Bcex B03M0^Hbix BeKxopoB nyxefi, 

4)opMHpyK)x AJi^ Ka^flOH napbi EC Beca yxoHHennbix BpeMeHHbix 
paccorjiacoBaHHH cnrnaJioB EC, Hcnojib3yH Bbi6paHHyio rpynny BCKXopoB 
nyxeii h nojiyneHHbie xohhocxh yxonnenHbix BpeMeHHbix paccornacoBaHHH 
CHrnajioB EC, 
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onpe^(eji5iioT BsaHMHoe BpeMeHHoe paccorjiacoBaHHe CHrnajioB 
KayKAoid napbi EC KaK B3BemeHHyio cyMMy Bcex yxoHHeHHBix BpeMeHHbix 
paccorjiacosaHHH CHrnajioB EC c BecaMH yroHHCHHtix BpeMCHHbix 
paccorjiacoBaHHH CHraajiOB EC, c^opMHpoBaHHbiMH ansi AaHHofi napbi EC. 

ripHHeM, HanpHMep, npH 4)opMHpoBaHHH RJi^ Ka^AOH napBi EC 
MHo^ecTBa Bcex bo3mo5khbix nyxcH 4>opMHpyK)T Ka^AMH nyxb MHO^ecxsa, 
oupeaejisi^ BepuiHHaMH AaHHoro nyxH EC, nepBoit BepiuHHofi - HananoM 
3xoro nyxH — nepByio EC, Bxopofi BepinHHofi ^laHHoro nyxH - OAHy h3 EC, 
cocejiHHX c EC, iiBJiHiomeHCH nepBofi BepniHHOH axoro nyxH, npH 3xom 
coceAHHMH EC CHHxaiox xaKHe ABe EC, or^ Koxoptix nojiyneHO yxoHHeHHoe 
BpeMCHHoe paccorjiacoBaHHe hx CHrnajioB, /? - oh BepniHHOH aaHHoro nyxH — 
o^Hy H3 EC, coce;iHHX c EC, HBUHiomeHC^ (w-I)-oh BepiUHHOH nyxH, ^z^e n 

npHHHMaex SHaneHiM ot 2 N -I , a. N — kojimhccxbo BepiiiHH b 3xom 
nyxH, nocjieflHCH BepniHHOH - OKOHHaHHeM flaHHoro nyxH - Bxopyio EC, 
HanpaBJieHHe npoxo^a 3xoro nyxH - ox nepBoft EC flo Bxopofi EC, npHHCM 
Ka)Kfla>i EC MO>Kex hbjihxbch BepniHHOH aaHHoro nyxH He 6ojiee o^i.Horo pa3a. 

npH 4>opMHpoBaHHH BCKXopa nyxH AJia Ka^KAoro nyxH h3 Ka^floro 
c(|)opMHpoBaHHoro MHO^ecxBa HyMepyKDX Bce yxoHHeHHbie BpeivieHHbie 
paccorjiacoBaHHH CHraajiOB EC HOMepaMH ox 1 flo P, r^e P - hhcjio 
nojiyHeHHBix yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH CHrnajiOB EC, 
3aAaiox AJiHHy Ka^c^oro BCKXopa nyxH paBHOH HHCjiy yxoHHennbix 
BpeMeHHbix paccorjiacoBaHHH P, onpe^ejiaiox p-hm 3JieMeHx Ka^Aoro 
BCKxopa nyxH, r^e p npHHHMaex 3HaHeHHH ox 1 ao P , paBHbiM 1 , ecjiH b 
flaHHOM nyxH ecxb pe6po, cooxBexcxByiomee j!?-oMy yxoHHennoMy 
BpeMeHHOMy paccornacoBaHHio, h nanpaBneHHe npoxo^a Aannoro pe6pa b 
nyxH coBna^aex c HanpaBJieHHeM p-oro yxoHHeHHoro BpeMeHHoro 
paccorjiacoBaHHii, r^e HanpaBJieHHe p -oro yxoHHCHHoro BpeMennoro 
paccorjiacoBaHH5i /^-oh EC oxHOCHxejibHO y'^-OH EC onpeAeJiHiox ox i^-ou 
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BC K y^-OH EC, paBHbiM -1, ecjiH b ;i;aHHOM nyxH ecxb pe6po, 
cooTBeTCTByiomee 77-OMy yxoHHeHHOiviy BpeMeHHOMy paccorjiacosaHHio, h 
HanpaBneHHe npoxoj^a flaHHoro pe6pa b nyxH npoxHBonojio^HO 
HanpaBJieHHK) p- oro yxoHHeHHoro BpeMeHHoro paccorjiacoBaHHH, b 
npoxHBonojio^HOM cjiynae paBHbiM 0 . 

MexpHKy BeKxopa nyxH onpefleji^iox KaK cyMMy npOHSBeAeHHH 
MOflyjieii 3JieMeHxoB 3xoro BCKXopa nyxH Ha KBa^^pax xohhocxh yxoHHeHHoro 
BpeMCHHoro paccorjiacoBaHHii, cooxBexcxByiomero ^aHHOMy sjieivieHxy. 

IlpH 4>opMHpoBaHHM }\Jisi Ka)Kj50H napbi BC BeCOB yXOHHeHHblX 
BpeMCHHBix paccorjiacoBaHHH (|)opMHpyK)x MaxpHiiy KoppejiniiHH Me^^y 
oinnGKaMH ou;eHOK BsaHMHoro BpeivieHHoro paccorjiacoBaHHH AaHHOH napti 
BC, nojiyneRHbix no oxAejibHbiM BeKxopaM nyxen, Hcnojibsya Bbi6paHHyK) 
AJiH 3XOH napbi BC rpynny BenxopoB nyxefi h xohhocxh yxoHHeHHbix 
BpeMeHHbix paccorjiacoBaHHH, npH 3xom pasiviep MaxpHu;bi Koppejumnfl 
paBCH [i?xi?i, Tjx^ R - KOJiHHecxBO BCKxopoB nyxcH B Bbi6paHHOH rpynne, 
3JieMeHX MaxpHLibi KoppejiHiJiHH c HHAeKcaMH r, H FAe r/ H npHHHMaiox 
SHaneHHa ox 1 ao R, paBen cyMMe npoH3Be;^eHHH 3JieMeHXOB - oro BCKxcpa 
nyxH Ha 3JieMeHXbi - ro BCKXOpa nyxH h Ha KsaApax xohhocxh yxoHHCHHoro 
BpeMeHHoro paccorjiacoBaHHH, cooxBexcxByion;ero j^aHHbiM 3JieMeHxaM; 
(i)opMHpyK)x MaxpHLty, o6paxHyio k c(i)opMHpoBaHHOH MaxpHLte KOppeJIHIlHH 
MC^fly omnSKaMH oiJieHOK BsaHMHoro speMCHHoro paccorjiacoBaHHH AaHHOH 
napbi BC; Hcnojibsya c(|)opMHpoBaHHyio asi^ 3xoh napbi BC rpynny BCKXopoB 
nyxcH H MaxpHLiy, o6paxHyio k c(J)opMHpoBaHHOH MaxpHite KoppejiHiiHH 
Me^Ay omnGKaMH oi^chok BsaHMHoro BpeMCHHoro paccorjiacoBaHHH AAHHOH 
napbi BC, (JjopMHpyiox P bccob yxoHHCKHbix BpeMCHHbix paccorjiacoBaHHH 
3XOH napbi BC xaKHM oGpasoM, hxo bcc j^-oro yxoHHCHHoro BpeMCHHoro 
paccorjiacoBaHHH paBCH 
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«p=^=^^=V^^ , (2) 

r'^^->^/i,r, - 3JieMeHT MaxpHUbi, oGparaoH k c4)opMHpOBaHHOH MaxpHue 
KoppejiHqHH Me^cfly omH6KaMH oiichok BsaHMHoro BpeMCHHoro 
paccorjiacosaHiM aaHHog napBi BC, c HH^eKcaMH ^ r^, 

b'^ - p - BiH 3JieMeHT rj - oro BeKxopa nyxH Bbi5paHHOH rpynnti, 

b'^ - /7 -biH 3JieMeHx ^2 -oro BCKXopa nyxH BBi5paHHOH rpynnbi. 

SaHBJiHeMBiH cnocoS onpeAejieniM BsaHMHoro BpeMeHHoro 
paccorjiacoBaHHH CHraajiOB EC b CHCxeMe coxoboh paflHOCB^SH HMeex 

OXJIHHHJI ox HSBeCXHblX XeXHHHeCKHX peUieHHH, KOXOpbie B COBOKynHOCXH 

no3BOJTaiox o6ecneHHXb onpe^ejieHHe BsaHMHoro BpeMeHHoro 
paccorjiacoBaHM cHrnajiOB jik)6oh napbi BC cucxeMbi paAHOCBH3H h 
noBbiCHXb xoHHOcxb onpeflejieHHH BsaHMHoro BpeMCHHoro paccornacoBaHHH 
CHXHajiOB BC. 

3xH oxjiHHiM saKJiioHaioxca B cjieAyiomeM. 

BbiMHxaiox Ha Ka^flOM KOHxpojiJiepe BC h3 ycpeflHeHHoro 
HSMepeHHoro BpeMeHHoro paccorjiacoBaHH^ Ka3KAofi napBi BC HSBecxHoe 
snaneHHe pasHOCXH saaep^KeK na np^Moe pacnpocxpaneHHe CHXHanoB ox 
nepBOH BC h Bxopoft BC 3xoh napbi ^o HSMepHxejibHoro ycxpoficxBa, na 
KoxopoM 6biJio nojiyneHO ^aHHoe ycpeaneHHoe HSMepeHHoe BpeMeHHoe 
paccorjiacoBaHHC, nojiynaji yxoHHennoe BpeivieHHoe paccorjiacoBaHHe 
CHraajiOB 3XOH napbi BC. 

riepeAaiox Bce yxoHHeHHbie speMenHbie paccorjiacoBaHH^ CHrnajioB 
BC H Hx XOHHOCXH c Ka^KflOFo KOHxpojinepa BC B icenxp onpeAeJieHHH 
Mecxonojio5KeHHH MTl. 
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OopMHpyiOT flJIH Ka5KZlOH napbl BC MHOXCCCTBO BCeX B03M05KHbIX 

nyxefi ot nepsoH BC BTopofi BC napti. 

OopMHpyioT AJi^ Ka^Aoro nyxH h3 Ka^CAoro c<|>opMHpoBaHHoro 
MHO^ecTsa BCKTop nyxH, nepeHHCJiHiomHH yxoHHeHHbie BpeMeHHbie 
paccorjiacoBaHHH CHrnajiOB BC, Koxopbie bxoaht b AaHHbiS nyxb, h 
onpcAejiHiox ero MexpHKy. 

^jiH Ka^oH napbi BC h3 MHO^ecxBa Bcex bobmo^chmx BeKxopoB 
nyxefi Bbi6HpaK)x rpynny BeKXOpOB nyxefi, coAepncamyK) Ka»cfloe H3 
nojiyneHRbix yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH, npHHeM hhcjio 
Hcnojib30BaHHH Ka>KAoro H3 nojiyHeHHbix yxoHHeHHbix BpeMeHHbix 
paccorjiacoBaHHH b Bbi6paHHOH rpynne BeKxopOB nyxefi ne aoji^kho 
npeBbimaxb hhcjio Hcnojib30BaHHH axoro yxoHneHHoro BpeMeHHoro 
paccorjiacoBaHH5i b jtio6oh ApyroH rpynne BeKxopoB nyxefi, nojiyneHHOH h3 
MHO>KecxBa Bcex bobmohchmx BeKxopoB nyxefl, a 3HaHeHHH MexpHK BeKxopoB 
nyxefi b Bbi6paHHOH rpynne He aoji^hm npeBbimaxb BHaneHHH MexpHK 
BeKXOpOB nyxeft b jiio6oh ApyroH rpynne BeKxopoB nyxeft, nojiyneHHOH h3 
MHo:»cecxBa Bcex bosmo^hmx BeKxopoB nyxeft. 

OopMHpyiox AJiH Ka^AOH napbi BC Beca yxoHHennbix BpeMeHHbix 
paccorjiacoBaHHH CHrnajioB BC, Hcnoiib3yH BbiGpannyio rpynny BeKxopOB 
nyxeft h nojiynenHbie xohhocxh yxonnenHbix BpeMeHHbix paccorjiacoBaHHft 
CHrnajioB BC. 

OnpeflejiHiox B3aHMHoe BpeMennoe paccorjiacoBanHe cHrnajioB 
Ka^KAoft napbi BC KaK B3BemeHHyio cyMMy Bcex yxoHnenHbix BpeMeHHbix 
paccorjiacoBaHHft CHrnajiOB BC c BecaMH yxoHHennbix BpeMeHHbix 
paccorjiacoBaHHft cnrnajioB BC, c4)opMHpoBaHHbiMH aji^ A^HHoft napbi BC. 

OnHcaHHe H3o6pexeHH^ noHCHHexcH npHMepaMH BbinojineHH^ h 
Hepxe^aMH. 

Ohx. 1 HJiJiiocxpHpyex paSoxy cnoco6a no [3]. 
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Ha 4)Hr. 2 noKaaano xaKoe pasMemeHHe BC, HSMepHxejiBHbix 

yCXpOHCTB H 3AaHHa, npH KOTOpOM MOKAY AByMH 6a30BbIMH CXaHUH^MH 

oxcyxcxByex np5iMoe HSMepeHHe BpeMeHHoro paccorjiacoBaHHH hx CHraajioB, 

Ohf, 3 HJiniocxpHpyex CHCxeMy paAHOCBHSH, na npHMepe KOXopoF 
paccMOxpena hach saaBJiiieMoro cnoco6a. 

Ha (|)Hr. 4 noKaaaH npHMep BbinojiHeHiw HSMepHxejibHoro ycxpoficxBa. 

Our. 5 HJiJiiocxpHpyex rpacl), BepiUHHaMH Koxoporo hbji3iioxc3i BC, a 
pe6paMH — yxoHHeHHbie BpeMeHHbie paccorjiacoBaHHH CHrnajiOB BC. 

Ha (|)Hr. 6 noKaaaHO (J)opMHpoBaHHe nyxeS ox nepBoii BC ao BxopoH 
BC napbi, AJia Koxopbix HaAO onpeAejiHXb BsaHMHoe BpeMCHHoe 
paccorjiacoBaHHe hx CHrnajioB. 

Ha^HF. 7 npHBCACH ajiropHXM o6meH pa6oxbi cnoco6a. 

Ha (^Hr. 8 noKaaaH npHMep BbinojiHCHH)! xoh nacxH BC, KOXopa>i 
Heo6xoAHMa ajih BbinojiHeHHH saaBnaeMoro cnoco6a. 

Ohf. 9 HJiJiiocxpHpyex pa6oxy BC. 

Ha (|)Hr. 10 noKasaH npHMep BbinojiHenHH xoh nacxH KOHxpojiJiepa BC, 
KOxopaH Heo6xoAHMa aji» BbinojineHH^ saHBJiaeMoro cnoco6a. 
Ohf. 1 1 HJiniocxpHpyex pa6oxy KOHXpojiJiepa BC. 

Ha ^Hr. 12 noKasan npHMep BbinojiHeHHH xoii nacxH i^enxpa 
onpeAejieHH^ MecxonojiOHceHHH MH, Koxopaa Heo6xoAHMa jisi^ 
ocymecxBJieHH5i 3ajiBJi)ieMoro cnoco6a. 

Ohx. 13 HJiJiiocxpHpyex anropnxM pa6oxbi uenxpa onpeAejienn^ 
Mecxonojio^eHHH MR 

PaccMOxpHM pa6oxy aa^BJiHCMoro cnoco6a onpeAeJieHHM B3aHMHoro 
BpcMeHHoro paccorjiacoBaHH)! cnrnajiOB BC b CHCxeMe coxoboh paAHOCBJiSH. 

Cnanajia hohckhm hagio sa^BJiHCMoro cnoco6a na npHMepe. 
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Ha (|)Hr. 3 noKasaHBi naxb BC 12, 13, 14, 15 h 16, nexbipe 
HSMepHxejibHbix ycTpoHCTBa 17, 18, 19 h 20, KOHxpojiJiep 21 EG h uenxp 22 
onpeflejieHHH MecxonojiOKeHHH Mil. 

BC 12 nepeaa&T CHrnaji, Koxoptm npeflcxaBJwex co6oh ee rpynnoBOH 
CHrnaji. 

BC 13 nepeflaex nepBbiH h BxopOH cHrHanbi, Koxopbie npeacxaBJiHiox 
co6oH ee ipynnoBOH cHXHaji. 

BC 14 nepeAaex nepBbifi h BXOpOH CHraajibi, Koxopbie npe^EicxaBJiHiox 
co6oH ee rpynnoBOH CHrnaji. 

BC 1 5 nepeAaex nepBbifi h Bxopoft CHrnajibi, Koxopbie npeacxaBJiHiox 
co6oH ee rpynnoBofi CHrnaji. 

BC 16 nepeAaex nepBbiH h BXopoH CHraajibi, Koxopbie npeAcxasjiaiox 
co6oH ee rpynnoBon CHrnaji, 

noA rpynnoBbiM cnrHanoM BC cjieAyex noHHMaxb CHrnaji. 
nepeAaBaeMbiH c BC h coAep^amnfi Kanajibi Synchronization Channel (SCH) 
- Kanan CHHxpoHHsaqHH, Common Pilot Channel (CPICH) - o6mHH nnjiox- 
KanaJi h Primary Common Control Physical Channel (P-CCPCH) - 
nepBHHHbiH o6mHH cny3Ke6HbiH 4>H3HHecKHH Kanaji, a xaK^e Apyrne Kanajibi. 

Ha HSMcpHxejibHOM ycxpoHCXBe 17 npHHHMaiox CHraaji BC 12 h 
nepBbiH CHFHaji BC 13, ocymecxBJiHiox nocjieAosaxejibHbie HSMepeHHa 
BpeMCHHoro paccorjiacoBaHHH nepBoro CHrnajia BC 13 oxHOCHxejibHo 
CHFHajia BC 12, ycpcAHHiox Aannbie H3MepeHHH BpeMeHHoro 
paccorjiacoBaHH5i, nojiynaa ycpcAHeHHoe HSMepeHHoe BpeMeHHoe 
paccorjiacoBaHHe At^^_^^2\7 nepBoro CHraajia BC 13 oxHOCHxejibHO CHrnana 
BC 12, H onpcACJiaiox ero xoHHOcxb crj3_>,2 ,7 . 

Ha H3MepHxenbHOM ycxpoHCXBe 1 7 xaK^e npHHHMaiox nepBbiH CHrHan 
BC 13 H nepBbiH cHrnaji BC 14, ocymecxBJiKiox nocjieAOBaxejibHbie 
H3MepeHHH BpeMCHHoro paccorjiacoBaHHH nepBoro cHrnajia BC 13 
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OTHOCHxentHO nepBoro CHrHana BC 14, ycpe;i;H)iioT flanHbie HSMepeHHH 
BpeMCHHoro paccorjiacoBaHHH, nojiyMaii ycpcAHeHHoe H3MepeHHoe 
BpeMCHHoe paccorjiacoBaHHe A/,3_>,4 ,7 nepBoro CHrnajia BC 13 OTHOCHxejiBHO 

nepBoro CHrnajia BC 14, h onpeAejiHiOT ero tohhoctb cr,3_>j4 . 

Ha H3MepHTejibHOM ycxpoHCTBe 17 xaKHce npHHHMarox CHrHan BC 12 h 
nepBbiH CHXHaji BC 14, ocymecxBnaiox nocneAOBaxejiBHbie HSMepeHHJi 
BpeMCHHoro paccorjiacoBaHH5! CHraajia BC 12 oxHOCHxejibHO nepBoro 
CHFHajia BC 14, ycpefliMiox flaHHbie H3MepeHH)i BpeMeHHoro 
paccorjiacoBaHiM, nojiynaH ycpeAHeHHoe HSMepeHHoe BpeMeHHoe 
paccorjiacoBaHHe Ar,2->i4,i7 CHraajia BC 12 oxHOCHxenbHO nepBoro CHrnajia 

BC 14, H onpeAejiaex ero xohhocxb o'^2->\4,n • 

Ha HBMepHxejibHOM ycxpoftcxBe 20 npHHHMaiox nepBbie CHraajibi BC 
15 H 16, ocymecxBJiHiox nocjieflOBaxejibHbie HSMepeHHH BpcMeHHoro 
paccornacoBaHHH nepBoro cHrnajia BC 16 oxHOCHxejibHO nepBoro CHrnajia 
BC 15, ycpeAHHiox aaHHbie HSMepeHHH BpeivieHHoro paccornacoBaHHH, 
nojiynaH ycpeflHeHHoe HSMepcHHoe BpeMeHHoe paccorjiacoBaHHe Ar,6_>,52o 
CHrnajia nepBoii BC 16 oxHOCHxejibHO nepBoro CHrHana BC 15, h 
onpeAeji^K)x ero xohhocxb ctj^.^ij 20 • 

Ha HBMepHxejibHOM ycxpoftcxBe 18 npHHHMaiox Bxopbie CHrHanbi BC 

13 H 15, ocymecxBJiHiox nocjieAOBaxejibHbie HSMepeHHH BpeMeHHoro 
paccorjiacoBaHHH Bxoporo CHrnajia BC 15 oxHOCHxejibHO Bxoporo CHrnajia 
BC 13, ycpeflHHiox aaHHbie HSMepeHH^ speMeHHoro paccorjiacoBaHH^, 
nojiyna^ ycpeAHeHHoe HSMepeHHoe BpeMeHHoe paccorjiacoBaHHe Ar,5_>i3,p 
Bxoporo CHrnajia BC 15 oxHocHxejibHO Bxoporo cnrnajia BC 13, h 
onpej^ejiaiox ero xohhocxb o'^s->\3.\s - 

Ha HSMepHxejibHOM ycxpoHCXBe 19 npHHHMaiox Bxopbie cnrnajibi BC 

14 H 16, ocymecxBJiHiox nocjicAOBaxejibHbie HSMepeHHH BpeMeHHoro 
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paccorjiacoBaHiM Bxoporo CHPHajia BC 14 oxHOCHxejiBHO BTOporo CHrnajia 
EC 16, ycpcAHHioT ^aHHbie HSMepeHHH BpeMeHHoro paccorjiacosaHHH, 
nojiynafl ycpeflHeHHoe HSMepeHHoe BpeMeHHoe paccorjiacoBaHHe ^tx4->\6A9 
BTOporo CHFHajia BC 14 OTHOCHxenbHO Bxoporo CHraana BC 16, h 
onpeAejiHex ero xohhocxl o'i4_>,6 ,9 . 

PaccMOxpHM, HanpHMep, KaK mohcho nojiynnxB ycpeAHeHHoe 
BpeMeHHoe paccornacoBaHHe A/,4.>,6,i9 Bxoporo CHraajia BC 14 oxHOCHxejibHO 
BXoporo CHXHajia BC 16 h onpeaejiHXb ero xohhocxb cr,4.>,g ,9 . 

Ilycxb CHCxeMa pa^HOCBHSH — 3XO CHCxeMa 3 GPP (3"^ Generation 
Partnership Project — napXHepcKHH npoeKX no pa3pa6oxKe cxaHAapxoB 
cHCxeM CB^3H xpexBexo noKOJieHPM) b pe^KHMe nacxoxHoro AynneKca. BC 
pa^HOCBflSH nepe^aiox CHrHajibi, co^iep^anjHe KaHanbi Synchronization 
Channel (SCH) - KaHan CHHxpoHH3a^HH, Common Pilot Channel (CPICH) - 
o6mHH nnjiox-KaHaji h Primary Common Control Physical Channel (P- 
CCPCH) - nepBHHHBiH o6mHH cjiy^eGHBiH 4)H3HHecKHH Kanaji. 

Ha 4)Hr. 4 noKasan npHMep BBmonHeHH^i HSMepHxejiBHoro ycxpoftcxB? 
jXJi^ onpeaejieHM ycpe^HeHHoro HSMCpeHHoro BpeMeHHoro 
paccorjiacoBaHH^ CHrnanoB BC. 

HsMepHxejiBHoe ycxpoficxBO ajih onpeAejieHHH ycpeAHeHHoro 
HSMepeHHoro BpeMeHHoro paccorjiacoBaHHJi CHrnajiOB 14-oh h 16-oh BC b 
cooTBexcxBHH c (J)nr. 4 coAep^HX aHxeHHy 23, aHanoroBbm npHeMHHK 24, 
6jiok 25 noHCKa rpynnoBoro CHrnajia 14-oh BC, 6jiok 26 AeKOflHpoBaHH^i 
nepBHHHoro o6m;ero cny^KeGnoro 4)H3HHecKoro Kanana 14-oh BC, 6jiok 27 
noHCKa rpynnoBoro CHPHaJia 16-oh BC, 6jiok 28 AeKOAHpoBaHH5i nepBHHHoro 
o6mero cjiy)Ke6Horo (J)H3HHecKoro KaHana 16-oh BC h 6jiok 29 
onpeflejieHH^ ycpe^HeHHoro H3MepeHHoro BpeMennoro paccorjiacoBaHHH 
CHrnanoB 14-oh h 16-oh BC, npH 3xom bxoa aHxeHHBi 23 jiBJi^excii bxo^om 
H3MepHxejibHoro ycxpoHCXBa, bbixo^i; aHxeHHbi 23 coeflHHeH c bxo^om 
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anajioroBoro npHCMHHKa 24, Bbixofl Koxoporo coeflHHeH co BXOflaMH 
6jioKa 25 noHCKa ipynnoBoro cHraajia 14-oh BC h 6jiOKa 27 noHCKa 
rpynnoBoro CHrnajia 16-oh BC h c nepBbiMH BXOAaMH 6jioKa 26 
flCKOAHpoBaHHA nepBHHHoro o6mero cjiy»ce6Horo 4>H3HHecKoro Kanana 14- 
oh BC H 6jioKa 28 AeKOAHpoBaHHH nepBHHHoro o6mero cjiyxceSnoro 
4)H3HHecKoro Kanajia 16-oh BC, Bwxofl 6jiOKa 25 noHCKa rpynnoBoro 
CHrnajia 14-oh BC coeflKHCH c nepBbiM BXOflOM 6noKa 29 onpeaejienHfl 
ycpe;iHeHHoro H3MepeHHoro BpeMCHHoro paccorjiacoBaHHa CHrnajiOB 14-oh 
H 16-oh BC H CO BTopwM BXOflOM 6noKa 26 flCKOflKpoBaHHa nepBHHHoro 
o6mero cjiy3Ke6Horo (|)H3HHecKoro Kanajia 14-oh BC, bmxoa Koxoporo 
coeAHHCH CO BTOpbiM Bxojo/OM 6jTOKa 29 onpeAejieHHH ycpeflHCHHoro 
H3MepeHHoro BpeMenHoro paccorjiacoBaHHH cHrnajioB 14-oh h 16-oh BC, 
BWXOA 6jiOKa 27 noHCKa rpynnoBoro CHrnajia 16-oh BC coe;5HHeH c 
TpeTbHM BXO^iOM 6jiOKa 29 onpe^ejieHHa ycpeflHCHHoro HSMepeHHoro 
BpeMCHHoro paccorjiacoBaHHfl cHrnajioB 14-oh h 16-ofi BC h co BTopwM 
BXOAOM 6jioKa 28 AeKOflHpOBaHHa nepBHHHoro o6mero cjiy»ce6Horo 
4)H3HHecKoro KaHajia 16-oh BC, bmxoa Koxoporo coeAHHen c nexBepxbiM 
BxoAOM 6jioKa 29 onpeflejieHHH ycpeAHCHHoro H3MepeHHoro BpeMCHHoro 
paccorjiacoBaHHfl cHrnajioB 14-oh h 16-oh BC, BbixoA Koxoporo aBJiaexcfl 
BbixoAOM H3MepHxejibHoro ycxpoHCXBa. 

ripH 3XOM anajioroBbiH npHCMKHK MO^ex 6bixb BbinojiHen, nanpHMep, 
KaK onHcano b naxenxe US J^o 5,103,459 «System and Method for Generating 
Signal Waveforms in a CDMA Cellular Telephone System», [4]. 

Bjiok 25 noHCKa rpynnoBoro CHraajia 14-oh BC h 6jiok 27 noHCKa 
rpynnoBoro CHraana 16-oh BC Moryx 6bixb BbinojiHeHW, nanpHMep, KaK 
OHHcaHO B 3GPP TS 25.214 V3.9.0 (2001-12), Physical layer procedures 
(FDD), Annex C: Cell search procedure [5] h b Yi-Pin Eric Wang, and Tony 
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Ottosson, «Cell Search in W-CDMA», IEEE JOURNAL ON SELECTED 
AREAS IN COMMUNICATIONS, VOL. 18, NO. 8, AUGUST 2000 [6]. 

Bjiok 26 flCKOAHpoBaHH^i nepBHHHoro o6mero cjiy^KeGHoro 
(^H3HHecKoro Kanajia 14-oh EC h 6jiok 28 AeKOflHpoBaHHH nepBHHHoro 
o6mero cny5Ke6Horo (^H3HHecKoro Kanajia 16-oh EC Moryx Glitb 
BbinojiHeHM, HanpHMep, aHajioraHHO KorepeHXHbiM RAKE npHeMHHKaM, 
onHcaHHfciM B Sadayuki ABETA, Mamoru SAWAHASHI, and Fumiyuki 
ADACHI, «Performance Comparison between Time-Multiplexed Pilot 
Channel and Parallel Pilot Channel for Coherent Rake Combining in DS- 
CDMA Mobile Radio», lEICE Trans. Commun., Vol. E81-B, No. 7, July 
1998 [7]. 

BxoflHOH CHrnaji HSMepHxejiBHoro ycxpoftcxBa, coflep^cauiHH 
rpynnoBbie CHraajiBi EC 14 h EC 16, nocxynaex na Bxoa anxeHHti 23, c 
Bbixofla KoxopoH nocxynaex na Bxoa anajioroBoro npHeMHHKa 24. 

C BBixoAa anajioroBoro npneMHHKa 24 CHrnaji nocxynaex na bxoah 
6jioKa 25 noHCKa rpynnoBoro CHrnajia 14-oh EC h 6noKa 27 noHCKa 
rpynnoBoro CHrHajia 16-oh EC h na nepBbie Bxo^^bi 6jiOKa 26 
fleKOAHpoBaHHH nepBHHHoro o6iij.ero cjiy^eGnoro ^H3HHecKoro Kanajia 14- 
oh EC H 6noKa 28 AeKOAHpoBaHHH nepBHHHoro o6mero cjiy»e6Horo 
(|)H3HHecKoro Kanajia 16-oh EC. 

Ejiok 25 noHCKa rpynnoBoro cnraajia 14-oh EC no Kanany 
CHHxpoHHsaiiHH H oGmcMy nHJiox Kanany ocymecxBnnex hohck rpynnoBoro 
CHFHajia 14-OH EC BHyxpn o6jiacxH neonpeaejieHHOCXH pasMepoM 38400 
HHnoB nceBflocjiynaHHOH nocjieAOBaxejibHocxH (FlCn). Ho a hhhom nCH 
cjiej5yex noHHMaxt 3JieMeHxapHi>iH BpeMCHHOH HHxepBan nceBAOcjiynaHHOH 
nocjieflOBaxejiBHOcxH. 
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T^onycTHM, HTO CHraan 14-oh BC 6i>in HafiaeH b no3Hij;HH i^. KpoMe 
Toro, 6jiok 25 noHCKa rpynnoBoro CHraaFia 14-oh BC onpeAejiaex HOMep 
nepBHHHoro CKpeiviGjiHpyromero Ko^a 14-oh EC. 

CnrHan, co^ep^amnH sHaneHHe HaHAeHHOH BpeMeHHOH nosHiiHH 
CHrnajia 14-oh BC, nocxynaex c Bbixo^a 6jiOKa 25 noHCKa rpynnoBoro 
CHrnajia 14-oh BC na nepBBiH Bxofl 6jiOKa 29 onpeACJienHH ycpeflHCHHoro 
H3MepeHHoro BpeMCHHoro paccorjiacoBaHHH CHrnanoB 14-oh h 16-oh BC h 
Ha BTopoH Byiojx 6jiOKa 26 AeKOflnpoBaHHH nepBHHHoro oGmero cny)Ke6Horo 
4)H3HHecKoro Kanajia 14-oh BC. TaK^Ke, c Bbixo^a 6jioKa 25 noHCKa 
rpynnoBoro CHraana 14-oh BC na BxopOH bxo^ 6jiOKa 26 aeKo^tHpoBaHHH 
Kanana nepBHHHoro o6inero cjiy»ce5Horo 4)H3HHecKoro Kanajia 14-oh BC 
nocxynaex CHraaji, coAep>Kaiii;HH HOMep nepBHHHoro CKpeM6jiHpyK>mero 
Ko;ia 14-OH BC. 

BnoK 26 AeKOAHposaHH^ nepBHHHoro oGmero cny^e6Horo 
(|)H3HHecKoro Kanana 14-oh BC, Hcnojii>3yH nojiyneHHoe 3HaHeHHe 
HaiiaeHHOH BpeMeHHOH no3Hij.HH CHrnajia 1 4-oh BC h nojiyneHHSiH noMep 
nepBHHHoro CKpeMGjiHpyioniero KOfla 14-oh BC, ocym;ecxBjiHex ae- 
CKpeM6jiHpoBaHHe, AeMo^yjiaitHio h fleKOflnpoBaHHe nepBHHHoro o6mero 
cjiyHce6Horo (|)H3HHecKoro Kanajia, nonynan SHaneHHe System Frame Number 
(SFN) — CHCxeMHoro HOMepa Ka^pa 14-oh BC Ha MOMenx nepe^ann nepBoro 
HHna ncn 3xoro Ka^tpa. 06o3HaHHM ^tannoe 3HaHeHHe SFN 14-oh BC nepes 
SFN, . 

CnrHan, coAep^Kamnfi HaiiAeHHoe SHaneHHe SFN^ SFN 14-oh BC, 
nocxynaex c BBixoAa 6jioKa 26 AeKOAHpoBaHHH nepBHHHoro o6mero 
cjiy»ce6Horo (i)H3HHecKoro Kanana 14-oh BC na Bxopoii bxoa 6jioKa 29 
onpeAejieHHH ycpeAHeHHoro H3MepeHHoro BpeMCHHoro paccorjiacosaHHH 
CHrnajTOB 14-oh h 16-oh BC. 
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Bjiok 27 noHCKa ipynnoBoro CHrHajia 16-oh BC no Kanajiy 
CHHxpoHH3aLiHH H oGmcMy DHjioT KaHajiy ocymecTBJiHex noHCK rpynnoBoro 
CHrnajia 16-oh BC SHyxpH o6nacTH HeonpeAejieHHOcxH pasMepoM 38400 
HHnoB ncn. JSjonycTHM, hto CHrnan 16-oh BC 6biji HaHflen b nosHiiHH P^. 
KpOMe Toro, 6jiok 27 noHCKa rpynnoBoro cHPHajia 16-oh BC onpeAeji^ex 
HOMep nepBHHHoro CKpejviGjiHpyioinero KOAa 16-oh BC. 

CHraaji, coAep^amHH SHaneHHe HaHAeHHoft BpeMeHHOH no3HiiHH 
CHrnana 16-oh BC, nocxynaex c Btixofla GjiOKa 27 noHCKa rpynnoBoro 
CHPHajia 16-oh BC na xpexHH bxoa 6jioKa 29 onpeAejicHH^ ycpeAHenHoro 
HSMepeHHoro BpeMCHHoro paccorjiacoBaHHH cHrnajioB 14-oh h 16-oh BC h 
Ha BxopoH BXOA 6jioKa 28 fleKOAHpoBaHHJi nepsHHHoro o6mero cjiy^KeSnoro 
(|)H3HHecKoro Kanajia 16-oh BC. TaK^e, c Bbixo^a 6jiOKa 27 noHCKa 
rpynnoBoro CHrnajia 16-oh BC na BxopoH bxoa 6jioKa 28 AeKOAHpoBaHHH 
nepBHHHoro o6mero cjiy5Ke6Horo 4)H3HHecKoro KaHana 16-oh BC nocxynaex 
CHrnaji, coflep^amnn HOMep nepBHHHoro CKpeMGiinpyiomero Koaa 16-oh 
BC. 

Bjiok 28 AeKOAHpoBaHH^i nepBHHHoro oGmero cny^e6Horo 
4)H3HHecKoro Kanajia I 6-oh BC, HcnojiB3yH nonyHeHHoe 3HaHeHHe 
HaHAeHHOH BpeMeHHOH no3HiiHH ^2 CHrnajia 16-oh BC h nojiynenHBiH HOMep 
nepBHHHoro CKpeiviGjinpyiomero KO^a 16-oh BC, ocymecxBJi^ex ae- 
CKpeM6jiHpoBaHHe, aeMopynsinmo h fleKO^HpoBaHHe nepBHHHoro o6mero 
cjiy5Ke6Horo 4)H3HHecKoro Kanana, nojiynan SHaneHHe SFN 16-oh BC na 
MOMenx nepeAaHH nepBoro nnna ncn 3xoro Kaapa. 06o3HaHHM AaHHoe 
3HaHeHHe SFN 16-oh BC Hepe3 SFN^ . 

Cnrnaji, coflep^amnn HaH^eHHoe 3HaHeHHe SFN^ SFN 16-oh BC, 
nocxynaex c BBixo^a GjiOKa 28 AeKOAHpoBann^ nepBHHHoro o6mero 
cjTy^e6Horo (|)H3HHecKoro Kanajia 16-oh BC na nexBepxBiH bxoa 6jiOKa 29 
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pnpeAejieHH^ ycpeflHCHHoro HSMepeHHoro BpeivieHHoro paccorjiacoBaHHH 
CHrHajiOB 14-OH h 16-oh BC. 

Bjiok 29 onpeAejieHHH ycpeAHCHHoro HSMepeHHoro BpcMeHHoro 
paccorjiacoBaHHH CHrnajiOB 14-oh h 16-oh BC onpe^tejinex H3MepeHHoe 
BpeMCHHoe paccorjiacoBaHHe cHrHana BC 14 OTHOCHxejibHO CHrHajia BC 16 
no 4)opMyjie: 

( SFN, ^ SFN, ) 7> + ( - />, ) T;, , (3 ) 

rae: 7}^ - fljiHTejitHOCXt o^Horo KaApa CHrnajia BC b CHcxeivre 3GPP, paBHaa 

10 MC, 

T^^ - OTHxenbHocxB OflHoro HHna IlCn, paBHa^ 1/(3.84 10^) c hjih 
nopa^Ka 260 hc. 

Bjiok 29 onpeaeneHu^ ycpe^HeHHoro H3MepeHHoro BpeivieHHoro 
paccorjiacosaHiM CHrnajiOB 14-oh h 16-oh BC MO^ex ycpe^tnaxB necKonBKO 
nojiyHeHHBix nocjie;];oBaxejii>HO H3MepeHHi>ix speMeRHbix paccornacoBaHHH 
CHrnajia BC 14 oxHOCHxejitHo cHrnana BC 16, nojiyHaH ycpeflHCHHoe 
HSMepeHHoe BpeMCHHoe paccorjiacoBanHe CHrnajia BC 14 oxhochxcjibho 
CHFHajia BC 16. Bjiok 29 MO^ex Gbixb peajinsoBan na npoiteccope i|H(i>poBOH 
o6pa6oxKH CHrnajiOB no onncaHHOMy Bbime ajiropHXMy. 

EcjiH Bce HSMepHxejibHbie ycxpOHCXBa ocymecxBJiHiox onpcAejieHHe 
ycpeAHeHHbix HSMepeHHbix BpeMCKHbix paccorjiacoBanHH cnrnajioB BC 
aHajiorHHHbiMH cnoco6aMH c o^HHaKOBbiM KOJiHHecxBOM ycpe^HeHHH, xo 
XOHHOCXH Bcex ycpe^i.HeHHbix HSMepeHHbix BpeMeHHbix paccorjiacoBanHH 
CHFHajioB BC MOHCHO onpcAejiHXb OAHHaKOBbiMH H paBHbiMH, HanpHMcp, 100 
HC. B o6meM cjiynae, npn 6ojiee cjiohchmx h 6ojiee xoHHbix cnoco6ax 
onpeAejieHHH ycpejocHeHMbix HSMepeHHbix BpeMeHHbix paccorjiacoBanHH 
CHrnajiOB BC hjih npn pasnoM KOJiHHecxse ycpeAnennH na pasnbix 
HSMepnxejibHbix ycxpoHcxBax, xohhocxh pasnbix ycpcOTennbix HSMepennbix 
BpeMeHHbix paccorjiacoBaHHH cnrnajioB BC 6yAyx pasHbiMH h saBHcexb, 
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HanpHMep, ot oxHOineHHH CHrHan/myM CHrHanoB, ycpeflHCHHoe 
H3MepeHHoe BpeivieHHoe paccorjiacoBaHHe Koxopbix onpe^ejiHexc^, h/hjih ot 
KOJiHHecTBa ycpeAHeHHH. 

nepe^taioT ycpeAHeHHbie HSMepeHHLie BpeMeHHtie paccorjiacoBaHiM 

H3MepHTejibHoro ycTpoHcxsa 17 Ha EC 13, a c Hee - na KOHxpojiJiep 21 EC. 

Ilepeflaiox ycpeAHeHHoe HSMepeHHoe BpeMCHHoe paccorjiacoBaHHC 
^^i5->i3,i8 ^ xoHHOcxb crj5_^,3 ,g c HSMepHxejibHoro ycxpoHCXBa 18 Ha EC 13, 
a c nee — na KOHxpojiJiep 21 EC. 

riepeflaiox ycpeflneHHoe H3MepeHHoe BpeMCHHoe paccornacoBaHHe 
^^i4->i6.i9 ^ xoHHOCXb cr]4_>i6.i9 c HSMepHxejibHoro ycxpoHCXBa 19 na EC 14, 
a c nee - na KOHxpojuiep 21 EC. 

nepe^aiox ycpCAHeHHoe HSMepeHHoe BpeMeHHoe paccorjiacoBaHHe 
^^i6->i5.2o ^ xoHHOCXb cr,6_^j5 2o c HSMcpHxejibHoro ycxpoHCXBa 20 Ha EC 15, 
a c nee — na KOHXpojiJiep 2 1 EC. 

Jl^si nepe^aHH ycpeflHCHHbix HSMepennbix BpcMennbix 
paccorjiacoBaHHH CHrnajiOB EC h hx xoHHOcxeft c HSMepHxejibHbix 
ycxpoHCXB Ha EC Hcnojibsyiox cymecxByiomHH b CHCxeMe coxoboh cbhsh 
paAHOHHxep(|)eHC, a jxnsi nepeAanH c EC na KOHxpojiJiep EC - npoBO^Hbie 

JIHHHH CBH3H, COe^(HH^IOIIi;He 3XH EC C KOHXpOJIJiepOM EC. 

B KOHxpojiJiepe EC 21 BbiHHxaiox h3 ycpCAHeHHoro H3MepeHHoro 
BpeMeHHoro paccorjiacoBaHHH ^tn^>\2M H3BecxHoe 3HaHeHHe pa3HOCXH 
3aAep5KeK na npaMoe pacnpocxpaneHHe CHrnajiOB ox EC 13 h ox EC 12 ^o 
H3MepHxejibHoro ycxpoHCXBa 17, nojiyna)! yxonneHHoe BpeMennoe 
paccorjiacoBaHHe ^^i3->i2,i7 cnrnajia EC 13 oxHOCHxejibHO CHrnajia EC 12. 
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06o3HaHHM Hepes ^\3->n 3aflep>KKy Ha pacnpocxpaHeHHc cHrnajia ot 

EC 13 AO HSMepHTCJiLHoro ycTpoHCTBa 17, nepes ^i2->i7 - sajep^KKy na 
pacnpocxpaHCHHe CHraajia ox EC 12 flo HSMepHxejibHoro ycxpoHCTBa 17. 

06o3HaHHM KoopflHHaTBi EC 12 Hepes ^i2 5>'i2 5^i2 5 KoopAHHaxbi EC 13 

Hepes -^isjj^isj^u , a KoopAHHaxBi HSMCpHxejibHoro ycxpoficxBa 17 nepes 

KoopflHHaxBi EC H H3MepHxeji£>Hbix ycxpoHCXB Moryx 6MXi> 
onpeAejieHBi, HanpHMep, c noMomBio npHeMHHKa CHrnajiOB cnyxHHKOB 
rjio6ajibHOH paflHOHaBHraqHOHHOH CHCxeMW GPS vl/hjivl FJIOHACC. 

Tor^a 



\2->n 



V(xi2 -^17)^ +(>^i2 - J^n)' +(^12 -^17)^ 



(4) 



^ V(^13 ^ ^17 )' + {yi3 ;^17 )' + (^13 ^ ^17 ) /.rx 
^13->17 - Z '■ 5 V*^/ 

TAe c — CKopocxb CBexa. 

YxoHHeHHoe BpeMeHHoe paccornacoBaHHe aF,3_>i2.i7 CHraajia EC 13 

oxHOCHxejibHO CHXHajia EC 12 paBHO 

^^13->12,17 ^^13->12.17 ~ (^13->17 ~ ^I2->17) (^)- 

HpH 3XOM xoHHOCXb yxoHHeHHOxo BpcMeHHoro paccorjiacoBaHH)! 
A/j3_^,2,i7 paBHa xoHHOCXH ycpeflHeHHOFO H3MepeHHoro BpeMeHHoro 

paccorjiacosaHHH A^i3->i2,i7 h paBHa ^i3->i2,i7. 

AHanorHHHO onpeAenaiox yxoHHeHHoe BpeMeHHoe paccornacoBaHHe 
^^i3->i4,i7 cHPHajia EC 13 oxHOCHxejibHO cHXHaJia EC 14, yxoHHCHHoe 
BpeMeHHoe paccorjiacoBaHHe ^f\2->]4,\i CHrnajia EC 12 oxHOCHxejibHo 
CHFHana EC 14, yxoHHeHHoe BpeMeHHoe paccorjiacoBanHe ^t]5->nAs CHrnajia 
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BC 15 OTHOCHTCJIBHO CHrHaJIB BC 13, yTOHHCHHOe BpeMeHHoe 

paccorjiacoBaHHe At^^^^^^^g cHrHaiia BC 14 OTHOCHxenbHO CHrnajia BC 16 h 
yxoHHeHHoe BpeivieHHoe paccorjiacoeaHHe A?i6->i5,2o CHrHajia BC 16 
OTHOCHxejibHO cHraajia BC 15. 

ITepeAaiOT yxoHHeHHbie BpeMeHHbie paccorjiacoBaHHH ^^i3->i2,i7 5 

A^3->14,17, ^^12->14.17, ^^15->13,18, A^14->16.19 H AFj^.^js 20 « HX TOHHOCTH 
^13->12,17, ^13->14,17, ^12->14.17, ^15->13,18, ^14->16.19 H C KOHXpOJIJiepa 

21 BC Ha iteHxp 22 onpeAejieHHH MecTonojio«eHHH Mil. 

Jlji^ nepe^aHH HcnojibsyiOT npoBOAHyio jihhhio cbhsh, coeAHiMiomyio 
KOHxpojiJiep 2 1 BC H ueHTp 22 onpcAejieHHH MecxonojioKeHiw Mil. 

riycTB HeoGxo^iHMO onpeflejiHTb BsaHMHoe BpeMCHHoe 
paccorjiacoBaHHe At^^_^y^ cHrHajia BC 13 oxHOCHxejibHO CHrnajia BC 14. 

0603HaHHM HCXHHHOe SHaHCHHe BsaHMHoro BpeMeHHoro 

paccorjiacoBaHHH CHXHajia BC 13 oxHOCHxejibHO CHraajia BC 14 nepes 
^^i3->i4 5 cHXHajia BC 13 oxHocHxejibHo CHrHana BC 12 nepes At\3^>\2^ 
CHrHajia BC 12 oxHOCHxenbHO CHrnajia BC 14 nepea At\2->\4 9 CHrnajia BC 15 
oxHOCHxenbHO CHrnajia BC 13 nepes A/^5_>i3 , CHraajia BC 14 oxHOCHxenbHO 
CHFHajia BC 16 nepes At^^^^^^^ a CHraajia BC 16 oxHOCHxejibHO CHraajia BC 
15 Hepe3 A^,6_>,5. 

TaK KaK A^13->14 = A^3->12 + A^12->14 ^ 

A/j3_>,4 = -Afj5_>i3 - A^ig_>i5 - A/,4_>,5 XO BSaHMHOe BpeMCHHOe 

paccorjiacoBaHHe At^^_^^^ MO^ex 6bixb oueneHO xpCMH cnoco6aMH: 

A^13->14.17 J 

^^13->12.17 ^^12->14,17 M 
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"^^15->13,18 ^^16->15,20 ^^14->16,19 • 



npeflcxaBHM KOH4>Hrypaij[Hio h3 BC 12 - 16 h yxoHHeHHBix 

BpeMCHHBIX paCCOrJiaCOBaHHH A/j3_^j2,17, ^^13->14,17, ^^2->14,17, 5->13,I8 , 
^^14->16,19 H ^^16->15,20 B BHflC TpSi^a (CMOXpH ^HT, 5). 

BepuiHHaMH nojiyHCHHoro rpa4)a aBJiHioxcfl BC 12— 16, a pe6paMH - 
yxoHHeHHbie BpeMeHHbie paccorjiacosaHiM A?i3_^,2,i7. ^^i3->i4,i7, ^^2->i4,i7 ^ 

SaaaffUM HanpaBHCHH^ pe6ep rpa(J)a, coBna^aiomHMH c 
HanpaBJieHHJiMH yxoHHeHHbix BpeMeHHBix paccorjiacoBaHHH. TaK, nanpHMep, 
pe6po Me^K^y BC 13 h BC 14 cooxBexcxsyex yxoHHCHHOMy speMeHHOMy 
paccorjiacoBaHHK) Af,3_>,4 ^ cHXHajia BC 13 oxHocHxejiBHO CHraajia BC 14 h, 
cooxBexcxBeHHO, HanpaBJieHo ox BC 13 k BC 14. 

TpH OUeHKH ^tn-^>UM , ^'l3->12,17 + ^^12- 

'~^^i5->i3,i8 '~^^i6->i5,2o ~^^i4->i6,i9 B3aHMHoro BpeMeHHOFO paccorjiacoBaHHH 

^A3->i4 TpeM nyxHM rpa(|>a ox BC 13 flo BC 14, noKasaHHBiM Ha (|)Hr. 6. 

^aHHBie xpH nyxH npeflcxasjiHiox coGofi mho^kccxbo Bcex bo3mo»hbix 
nyxefi ox BC 13 ao BC 14. 

BepuiHHaMH Ka^;j;oro hs ^anHBix nyxefi ^bjthioxc^ nacxB BC, KOXopBie 
iiBJiaioxcH BepiuHHaMH rpa4)a. 

IlepBOH BepiHHHOH Ka^flOFO H3 ^laHHBIX oyxcH HBJiaeXCH BC 13, a 

nocjieflHeH BepiiiHHOH — BC 14. 

BxopoH BepiuHHOH HcpBoro nyxH HBJiHexca BC 12, coce^H^H c nepBofi 

BepIUHHOH — BC 13. 

BxopoH BepuiHHOH xpexbexo nyxH HBJi^iexca BC 15, coce/iHH5i c nepBOH 
BepuiHHOH — BC 13. TpexBCH BepmnnoH xpexbero nyxH HBJi^excH BC 16. 
coce^HHH CO BxopOH BepiuHHOH xpexbero nyxH - BC 15. 
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ripH 3TOM coceflHHMH EC onpeflCJiaiOT TaKHe EC, pjisi KOTopbix 
nojiyneHO yTOHHeHHoe BpeMCHHoe paccoraacoBaHHe hx CHraanoB. Tax, 
HanpHMep, EC 15 h EC 16 hbjihiotch coce^KHMH, xaK KaK nojiyHCHo 
yTOHHCHHoe BpeMCHHoe paccorjiacoBaHHe ^ti6.>\5,iQ hx CHrnajiOB. 

HanpaBJieHHe npoxofla Ka^oro h3 flaHHbix nyxeii onpe^ejMiOT ox EC 
BfloBC 14. 

Bcero nojiyneHo mecxi, yxoHHCHHtix BpeMeHHbix paccorjiacosaHHH. 
IIpoHyMepyeM hx HOMepaMH ox 1 6, nanpHMep, cjie^iyiomHM o5pa30M: 

A/3 = A/j2_>]4 ,7 , 
= A/,5_>,3,,8 , 
= Af,4->16.19 > 

A/g = A/,g_^,5 20 . 

Bfie^teM noHHXHa BCKxopa yxoHHeHHtix BpeMeHHBix paccorjiacoBaHHH 
H BCKXopa xoHHOcxefi yxoMHCKHMx BpeMCKHBix paccorjiacoBaHHH. 

Hop, BeKxopoM yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH At ;ijihhoh, 
paBHOH mecxH - HHCJiy nojiynenHbix yxoHHeHHbix BpeMeHHbix 
paccorjiacoBaHHH, 6y^eM noHHMaxb BeKxop 



At = 



-At,' 










^^13->14J7 


A/3 




^^12->14,17 








A/3 




^^14->16,19 






_^'l6->15,20_ 



(7) 



r^e: p-hiu sjieMenx At^ BCKXopa At , rae. p npHHHMaex 3HaHeHHH ox 1 ^lo 6, 
pasen p -ouy yxoHHCHHOMy BpeMeHHOMy paccorjiacoBaHHio CHrnajioB EC. 
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BCKTOpOM TOHHOCTCH yXOHHeHHMX BpeMeHHblX 

paccorjiacoBaHHH a rjiuhoPl, paBHOH mecTH - HHCJiy nojiyHeHHBix 
yxoHHeHHbix BpeMeHHblX paccorjiacoBaHHH, 6yAeM noHHMaxb BCKTOp 



a = 







*'^13->12,17 






*-''l3->14,l7 












^15->13,18 












_^16->I5^0_ 



(8) 



rfle: p-hm ajieisieHT BeKxopa <t, r^e p npHHHMaex SHanenHH ox 1 flo 6, 
paBCH XOHHOCXH p -OTO yxoHHeHHOFO BpeMeHHoro paccorjiacoBaHHH 
CHXHajiOB EC. 

C(|)opMHpyeM AJi^ Ka5Kfloro nyxH h3 c(|)opMHpoBaHHoro MH05KecxBa 
Bcex BOSMO^HBix nyxcH ox EC 13 ^[o EC 14 BCKxop nyxH, nepeHHCJiHiomHH 
yxoHHeHHbie BpeMeHHbie paccorjiacoBaHHH CHrnajiOB EC, Koxoptie bxoa^x b 
;5aHHi>iH nyxb. 

3aAaK)x flJiHHy Ka^floro BeKXopa nyxH, paBHoS uiecxH - HHCJiy 
yxoHHeHHbix BpeMCHHbix paccorjiacoBaHHH. 

Onpe^enHiox p -bifi aneMenx u -oro BCKXopa nyxH, r^e p npHHHMaex 
3HaHeHHa ox 1 AO 6 , a w npHHHMaex SHanenHH ox 1 ao 3 , paBHbiM 1 , ecjiH b 
AaHHOM nyxH ecxb pe6po, cooxBexcxsyiomee j!7-OMy yxonneHHOMy 
BpeMeHHOMy paccorjiacoBanHio, h nanpaBJieHHe npoxoAa Aannoro pe6pa f 
nyxH coBnaAaex c nanpaBJieHHeM p-oro yxonneHHoro BpeMennoro 
paccorjiacoBaHHH, paBHbiM -1 , ccjih b AanHOM nyxH ecxb pe6po, 
cooxBexcxByiomee p-ouy yxoHHCHHOMy BpeMennoMy paccornacoBanHio, h 
nanpaBJieHHe npoxoAa AaHHoro pe6pa b nyxH npoxHBonojio^HO 
HanpaBJieHHK) p-oro yxoHHennoro BpeMennoro paccorjiacosanHH, b 
npoxHBonojio^HOM cjiynae paBHbiM 0 . 
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B pesyjiBTaxe nonynaiOT xpH seKTopa nyxH B\ h B^, 

cooTBexcTByioiuHe TpeM nyTHM ox BC 13 ao BC 14, Koxopwe paBHbi: 



1 




0 




0 


0 




1 




0 


1 




0 




0 












0 




0 




-1 


0 




0 




-1 


0 




0 




-1 



(9) 



Onpeflejiaiox MexpHKy w-oro BeKxopa nyxH, r^e u npHHHMaex 
SHaneHiM ox 1 flo 3 , paBHofi 

rjie: — p -mh 3JieMeHx u -oro BeKxopa nyxH, 

ijp - /7-BiH 3JieMeHX BeKXopa a xohhocxch yxoHHeHHbix BpeMeHHbix 

paccorjiacoBaHHH CHrnajioB BC. 

TaK, MexpHKa nepBoro BeKxopa nyxH & paBHa + cr] , MexpHKa 
Bxoporo BeKxopa nyxH B^ paBHa cj], MexpHKa xpexbero BCKXopa nyxH B^ 
paBHa al + a] +crl . 

H3 MHOTKecxBa Bcex B03M05KHbix BCKXcpoB nyxcH Bbi6HpaK)x rpynny 
BeKxopoB nyxefi, coAep^amyio Ka^;ioe h3 nojiynenHbix yxoHHeHHbix 
BpeMeHHbix paccorjiacoBaHHH, npHHCM hhcjio Hcnojib30BaHHH Ka>KAoro h3 
nojiyneKHbix yxoHHennbix BpeMeHHbix paccorjiacoBaHHH b Bbi6paHHOH 
rpynne BeKxopoB nyxefi He ^ojimcho opeBbimaxb mhcjio HcnojibsosaHHH 3Xoro 
yxoHHeHHoro BpcMeHHoro paccorjiacoBaHHH b jiio6oh apyroH rpynne 
BeKxopoB nyxeii, nojiyneHHOH h3 MH03icecxBa Bcex B03M0)KHbix BeKxopoB 
nyxen, a SHaneHHH MexpHK BeKxopoB nyxeft b BbiGpaHHofi rpynne He ^^oji^hm 
npeBbimaxb 3HaHeHHH MexpHK BeKxopoB nyxefi b jiio6oh jipyrofi rpynne 
BeKxopOB nyxefi, nojiyneHHoii h3 MHO^KecxBa Bcex B03M0>KHbix BCKXopoB 
nyxefi. 
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^aHHBie TpH KpHxepH^i Bbi6opa rpynnbi BeKxopoB nyxefi Gy^yx 
noflpoSnee noHCHCHbi nosAHee. 

B aaHHOM nprnviepe BbiGpaHHaa rpynna BeKxopoB nyxefi coBnaAaex c 
MHO^ecxBOM Bcex B03M05KHBIX BeKxopoB nyxeft ox BC 13 AO BC 14. 

Hcnojib3yH BeKxop yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH At h 

XpH c4)OpMHpOBaHHbIX BCRXOpa nyXCH B\ H B^, MO^HO C(|>OpMHpOBaXB 

xpH ou,eHKH BCjiHHHHbi B3aHMHoro BpeMeHHOFo paccorjiacoBaHHH A/,3_>,4 
CHrnajia BC 13 oxHocHxejibHO CHrnajia BC 14. IlpH 3xom r-aa oiieHKa 
BenHHHHbi B3aHMHoro BpeMeHHoro paccorjiacoBaHHH ^^i3->i4 5 r^e r 
npHHHMaex SHaneHH^ ox 1 flo 3 , paBHa 

i.K^t,^ (11), 

Tjxe: bp — p -biH ajieMCHX r -oro BCKxopa nyxH B\ 

Atp — j7 -oe yxoHHCHHoe BpeMeHHoe paccorjiacoBaHHe {p-hm ajieivieHx 
BCKxopa yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH aF ). 

OmnGKa r-OH oueHKH BejiHHHHbi BsaHMHoro BpeivieHHoro 

paccorjiacoBaHHH A?i3_>,4 oxHOCHxejibHO HCXHHHoro SHaneHHH BpeMennoro 
paccorjiacoBaHHH Ar,3_>,4 CHrnanaBC 13 oxHOCHxejibHO CHrnajia BC 14 paBHa 

s,-At,,_^,,-j^b;Mp (12) 

Hcnonb3yH seKxop xohhocxch yxoHHennbix BpeMeHHbix 
paccorjiacoBaHHH cnrnajiOB BC a h xpn c(|)opMHpoBaHHLix BCKTopa nyxH & , 
B^ H 5% (^opMHpyiox Maxpnuy KoppejiHU^HH Me^fly oiiiH6KaMH ouchok 
B3aHMHoro BpeMeHHoro paccorjiacoBannn aF,3_>,4 , nojiyneHHbix no 
ox^ejibHbiM BeKxopaM nyxefi. 
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PasMep MaxpHLiBi KoppenHi^HH paeeH [3x3], 3jieMeHT MaTpHiibi 

KOppeJIjlUHH C HHAeKCaMH /-J H r2 , TJXe r, H ^2 npHHHMaiOT 3HaHeHH5I OT 1 flO 

3 , paeeH 

r^e: - K03(i)(|)HLlHeHT KOppeJIHUHH Me^Ay OUIHGkOH rj-OH 

oqeHKH B3aHMHoro BpeMCHHoro paccorjiacoBaHHH Af,3^>,4 h ouih6koh ^r^^ - 
OH outeHKH B3aHMHoro BpeMeHHoro paccorjiacoBaHHH A?,3_>,4 , 
- P -J>™ 3JieMeHT rj -oro BCKTopa nyxH B'^ , 

bp P -i>™ 3JieMeHT -oro BeKXopa nyxH 5'^ . 

B AaHHOM npHMepe Maxpima Koppeji^uHH k^^_^^^ Gy^ex paBHa 



13->14 



a} + <T,^ 0 0 



0 



0 al + a] + al 



(14). 



B o6meM cnynae MaxpHua KoppejiHiiHH 6yAeT HeflHaronajibHaa. 
OopMHpyHDT MaxpHLiy fF,3_^,4 , o6paTHyio k c(|)opMHpoBaHHOH MaxpHite 

KoppejiHij,HH -^,3_>,4- B flaHHOM npHMcpe MaxpHua l^ij.^us oGpaxHaH k 
c<^opMHpoBaHHOH MExpHuc KoppejiftqHH a;,3_>,4 , paBHa 

1 



13->M 



-('^I3->I4) = 



+cr3 



0 
0 



0 



1 



0 



0 
0 

1 



2 2 2 



(15). 



Hcnojibsya c(|)opMHpoBaHHyio rpynny BeKXopoB nyxefi, cocxonmyio h3 
BeKxopoB nyxeft B\ P h h c(|)opMHpoBaHHyK) MaxpHij;y f^,3_>,4 5 

o6paxHyK) k c(^opMHpoBaHHOH MaxpHLie KoppejiHUHM A',3^>,4, (j^opMHpyiox 
mecxb BecoB yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH xaKHM o6pa30M, hxo 
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Bee /7-oro yxoHHeHHoro BpeMeHHoro paccornacoBaHHH a , r^e p 



3 (16), 



npHHHMaex SHaneHHH ox 1 ao 6, paBen: 

r^e: - SJieMCHT C(|)OpMHpOBaHHOH MaxpHE^Bi fF,3.^j4 C HHAeKCaMH rj H , 

r^e r, M ^2 npHHHMaiOT SHaneHH^ ox 1 3 , 

- P -i>™ 3JieMeHX r, -oro BeKxopa nyxH B'^ , 

— P -BiH 3JieMeHx r2 -oro BeKxopa nyxH B'^ . 

B AaHHOM npHMepe seca yxoraeHHbix BpeMeHHbix paccorjiacosaHHH 
paBH&i 

a=a=- cTl(al^al^al) 

' al (<tI + <jI ^cjiy <y\ {a] + a] ) + (erf + cj\ ){<yl^ + cx,^ ) ^ ' 

^,^(tT,^+cr3^) 

a\ {a\ + al ) + c.\ [a] ^C7\Y (^.' + ) (^4 + + ) ^ ^ 

Onpe;^ejiHK)x BsaHMHoe BpeMeHHoe paccorjiacoBaHHe Ari3_>,4 CHrnajia 

BC 13 oTHOCHxejiBHO CHXHajia EC 14 KaK 

A/i3->M=Z^,Ar^ (20), 

X. e. KaK BSBemeHHyK) cyMMy Bcex yxoHHCHHtix BpeMeHHtix 
paccorjiacoBaHHH Ar^ curHanoB BC c BecaMH yxoHHeHHtix BpeMeHHbix 

paccorjiacoBaHHH CHXHajiOB BC, r^e p npHHHMaex snaneHHa ox 1 ao 6 . 

PaccMoxpHM xenepb cHcxeMy coxoboh paflHOCB^SH, BKJiioHaiomyK) 
KOHxpojiJiepbi BC, BC, HSMepHxenbHbie ycxpoHCXBa h uenxp onpeaeneHHH 
Mecxonojio5KeHHH MTI, opHHeM Ka^AaH BC naxo^iHxcH noA ynpasjieHHeM 
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o;a;Horo KOHxpojinepa EC, a na Ka^KAOM HBMepHTenbHOM ycxpoftcTBe 
npHHHMaiOT CHrnajibi KaK MHHHMyM Asyx EC, h CHrHaji Ka^aofi EC 
npHHHMaioT Ha KaK MHHHMyM oflHOM H3MepHTejii>HOM ycxpoHCTBe. 

KamaasL EC nepCAaex CHrnaji, KOxopBiH npeflcxaBjMex co6oh ee 
rpynnoBOH cHXHaji. 

OcymecxBJiHiox na Ka^^oM HSMepHxejibHOM ycxpoHCXBe 
nocjieAOBaxejiBHbie HSMepeHH^ BpeMeHHoro paccorjiacoBaHHH CHrnajioB KaK 

MHHHMyM ^IByX EC, CHXHaJIbl KOXOptlX npHHHMaiOX Ha 3XOM HSMepHXeJIbHOM 

ycxpoHCTBe, h ycpeflH^iox AaHHbie HSMepeHKa speMeHHoro 
paccorjiacoBaHHa, nojiynaH ycpcAHCHHoe H3MepeHHoe BpeMeHHoe 
paccorjiacoBaHHe CHraajioB 3xhx EC, onpeflejiaiox ero xohhocxb, 

riepeAaiox ycpeflHennbie H3MepeHHbie BpeMCHHbie paccorjiacoBaHHH h 
Hx XOHHOCXH c Ka^AOFO HSMepHxejibHoro ycxpoHcxBa Ha ojiuy h3 EC, 
CHrnajibi Koxopbix npHHHMaiox na 3xom H3MepHxejibHOM ycxpoHCXBe, a c nee 
— Ha KOHXpojiJiep EC, noA ynpaBnenneM Koxoporo ona HaxoflHxca. 

BbiHHxaiox Ha Ka^^OM KOHxponjiepe EC h3 ycpejUHCHHoro 
H3MepeHHoro BpeMeHHoro paccorjiacoBaHH^ Ka^flofi napbi EC H3BecxHoe 
3HaHeHHe pa3HOCXH 3aflep^eK na np^Moe pacnpocxpaneHHe CHrnajioB ox 
nepBOH EC h BXopoH EC 3xoh napbi flo H3MepHxejibHOFO ycxpoHCXBa, na 
KOXopoM 6bmo nojiyneHo ^aHHoe ycpeflHCHHoe H3MepeHHoe BpeMCHHoe 
paccorjiacoBaHHe, nojiynaH yxonneHHoe BpeMennoe paccorjiacoBaHHe 
CHrnanoB 3xoh napbi EC, 

nepeflaiox Bce yxoHHennbie BpeMennbie paccornacoBaHHii CHrnajiOB 
EC H HX XOHHOCXH c Ka^AOFO KOHxpojiJicpa EC B ij;eHxp onpcAejieHH^ 
Mecxonojio^KeHHH Mn. 

OopMHpyiox AJiH KaKflOH napbi EC MHO^ecxBO Bcex B03M0»Hbix 
nyxefi ox nepBofi EC ao Bxopofi EC napbi cjie^yioiUHM o6pa30M. 
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IlycTb CHCTeMa cotoboh paAHOCBH3H BKJiiOHaeT L BC. 
ripoHyMepyeM see BC HOMepaMH ot 1 ao Z . 
OnpeAejiHM noHHXHe coce;;HHX BC, 

EC/ aBJinexc^i coceflHefi c BCy , r^e i h j npHHHMarox SHaneHMH 1 jxo 
L , ecHH nojiyneHO xoth 6bi ojxno yxoHHeHHoe BpeMeHHoe paccorjiacosaHHe 
CHXHajia BC i oxHOCHxenbHO CHrnajia BC j . llpH 3xom, cchh nojiyneHO p 
yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH CHXHana BC/ oxHOCHxejiBHO 
CHXHajia BC j , xo aaHHbie BC hbji5IK)xc« p pas coceAHHMH Apyr c zipyroM. 

OopMHpyiox flJiH Ka^AOH BC mho^kccxbo cocewHX BC cjieAyiomHM 
o6pa30M. 

ITycxB KOJiHHecxBO BC, coceflHHX c BC / , rae / npHHHMaex sHaneHMfl 1 
AO pasHO Q^. 06o3HaHHM MHO)KecxBO BC, coceAHHx c BCz, Hepe3 
b.=[d[,d'^,...,dQ], FAe sneMCHX t^^^ MHWKecxBa D., XAe npHHHMaex 

3HaHeHH5I ox 1 AO Qi , - HOMCp -OH BC, COCCAHeH C BC Z . npH 3XOM, eCJIH 

KaKan-xo BC hbh^cxm p pas coceAHeft c BC/, xo ee HOMep bxoahx bo 
MHO^KCCXBO p pas. 

Bcero (i)opMHpyK)x L mho^kccxb D. coceAHHX BC. 

OopMHpyiox AJi« Ka^KAOH napbi BC MHo^ecxBO scex bosmo^khbix 
nyxefi ox nepBoii EC ao BXopoH EC napbi cjieAyiomHM o6pa30M. 

riycxb HaAO HafixH Bce nyxH ox BC ao BC , fac h 
npHHHMaiox SHaneHHH 1 ao Z,. 3xo ocymecxBJiaexc^i nocjieAOBaxenbHbiM 
nepe6opoM: 

Bcex BC, coceAHHX c BC /„, , 

Bcex EC, coceAHHX c 6asoBbiMH cxanitH^MH, coccahhx c BC/^ , 

BCeX BC, coceAHHX C 6a30BbIMH CXaHU.HHMH, coceAHHX C 6a30BbIMH 

cxaHqHHMH, coceAHHX c BC , 

H X. A- 
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npHHCM, nocjie^oBaTejibHMH nepe6op ocymecxEJiHeTM tekhm 
o6pa30M, HTo: 

nocjieAOBaTejibHOCTb nepe6opa oflHosnaHHO onpeAejiHeTC5^ 

nOCJieAOBaxeJIbHOCTHMH HOMepOB BC |^/o,t/,',...,<i^ | B C(^OpMHpOBaHHMX 

MHO)KecTBax coceAHHx BC; 

npH nocjieAOBaxejibHOM nepe6ope b Ka^bift nyxb flo6aBJi3iioT xojibKO 
xe HOMepa BC, Koxopbie b hSm He BcxpenajiHCb. 

B o6meM cjiynae ajihrm nojiyHHBuiHxcH b pesyjibxaxe 
nocneAOBaxejibHoro nepeGopa nyxefi 6yAyT pasHbie, ho jxnvmB. Ka^Aoro nyxH 
MeHbuie, jih6o paBHa KOJiHHecxBy BC L . 

npH nocjieAOBaxejibHOM nepeSope Ka^KAtiH nyxb npcACxaBn^ex co6oh 
nocjieAOBaxejibHOCXb HOMepoB BC b nyxH. 

ripH 3XOM, nepBbiH 3JieMeHX nocneAOBaxejibHOCXH HOMepoB BC 
Ka^Aoro H3 c(|)opMHpoBaHHbix nyxefi paBen /„, . IlocjieAHHH 3JieMeHX 
nocjieAOBaxejibHocxH HOMepoB BC Ka^AQro h3 c(|)opMHpoBaHHbix nyxeS 
MO^cex 6bixb paBeH hjih Hex. Hs Bcex c4)opMHpOBaHHbix nyxeft ocxaBJiHiox 
xonbKO xe, Koxopwe saKaHHHBaioxcH na BC y^, , x. e. nocjieAHHH 3JieMeHX 
nocjieAOBaxenbHocxH HOMepoB BC Koxopbix paBen . 

nycxb xaKHX nyxefi ocxajiocb U uixyK. Ohh oGpasyiox MHO^ecxBO 
Bcex BOSMO^Hbix nyxcH OX BCz;, ao EC . npoHyMepyeM hx HOMepaMH ox 1 
AO C/ . 

riycxb nonyneHO P yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH 
CHrHajTOB BC. FIpoHyMepyeM hx HOMepaMH ox 1 ao P . 

BbcaSm noH^XHH BeKxopa yxoHHCHHbix BpeMeHHbix paccorjiacoBaHHH 
H BeKxopa xoHHOCxeft yxoHHennbix BpeMeHHbix paccorjiacoBaHHH. 
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TloA BeKTopoM yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH At 
AJiHHOH, pasHOH P — HHCJiy nojiyneHHtix yxoHHeHHbix BpeMeHHBix 
paccorjiacoBaHHH, 6yAeM noHHMaxb BCKTop 



At = 



At, 
At, 

At. 



(21), 



TA^i p -biH 3JieMeHT Atp BeKTopa A? , r^e p npHHHMaex SHaneKHH ox 1 ao P , 
paneH p -oMy yxoHHeHHOMy BpeMeHHOMy paccornacoBaHHio CHraajiOB BC. 

noA BeKxopOM xoHHOcxefi jnroHHeHHbix BpeMeHHbix paccorjiacoBaHHH 
a ziJiHHOH, paBHOH P — HHCJiy nojiyHCKHbix yxoHHeHHbix BpeMeHHbix 
paccorjiacoBaHHH, 6y;3.eM noHHMaxb BCKXop 



(22), 



r^e: p -biH sjieMCHX BCKXopa a , r^e p npHHHMaex snaneHH)! ox 1 ao P , 
paBen xohhocxh p-oro yxoHHCHHoro BpcMCHHoro paccorjiacoBaHHH 
CHrnaJiOB BC, 

OopMHpyiox jxjisi Ka^Aoro nyxH h3 Ka^floro c(|)opMHpoBaHHoro 

MH05KeCXBa BCeX B03M05KHbIX HyXCH BCKXOp HyXH, HepeHHCJiHiomHH 

yxoHHeHHbie BpcMennbie paccorjiacoBannn cnrnajiOB BC, Koxopbie bxoa^x b 
AaHHbiH nyxb. 

PaccMoxpHM flaHHyio onepaitHio, nanpHMep, ajih MHo^ecxBa Bcex 
B03MO)KHbix nyxcH ox BC jxo BC y„, . 

Sa^aiox flJiHHy Ka^Aoro BCKxopa nyxH, paBHoii P — HHCJiy 
yxoHHeHHbix BpeMCHHbix paccorJiacoBaHHH. 

OnpeACJiHiox p -biH sjieMCHX u -oro seKXopa nyxH, r^e p npHHHMaex 
SHaneHHH ox 1 ao P , a w npHHHMaex snaneHH;! ox 1 ao f/ , paBHbiM 1 , ecjiH b 
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AaHHOM nyra ecxt pe6po, cooTBexcTByiomee p-OMy yxoHHeHHOMy 
BpeMCHHOMy paccorjiacosaHHio, h HanpasjieHHe npoxo^a ^aHHoro pe6pa b 
nyTH coBnaAaex c HanpaBJieHHeM p-oro yTOHHCHHoro BpeivieHHoro 
paccorjiacoBaHHH, paBHbiM -l, ccjih b flaHHOM nyra ecTb pe6po, 
cooTBercTByiomee p-oMy yroHHeHHOMy BpeisieHHOMy paccorjiacoBaHHio, h 
HanpaBJiCHHe npoxo^a AaHHoro pe6pa b nyra nporasonojioxcHO 
HanpaBjieHHK) p-oro yxoHHeHHoro BpcMeHHoro paccorjiacoBaHHa, b 
npoTOBonojio»cHOM cnynae paBHBiM 0 . 

riojiynaiOT U BCKTopoB nyxeii B\ B"" ox BC/„ ao BCy„. 
C4>opMHpOBaHHoe MH05KecxB0 BCKxopoB Bccx B03Moa(Hbix iiyxeg ox BC/„ flO 
BCy„ BoGmeMCJiyHaeHsGbixoHHO. 

OnpeAejiHiox MexpHKy ajm Kaac^oro h3 c4)opMHpoBaHHbix BCKxopoB 
nyxcH. TaK, HanpHMep, MexpHKy «-ro BCKxopa B" h3 MH05KecxBa BCKxopoB 
Bcex B03M0>KHbix nyxcfi ox BC/„, ao BC j„, onpe^ejiaiox KaK 

t\b"H (23), 
FAe: bp - p -bih 3JieMeHx u -ro BCKXopa nyxH B" ox BC/„ ao BC y„, , 

<Tp - p-hm 3JieMeHX BCKXOpa XOHHOCXCH yXOHHeHHblX BpeMCHHtlX 

paccorjiacoBaHHH a. 

Us MHOXcecxBa Bcex bosmo^chbix BCKXopoB nyxeii Bti6Hpaiox rpynny 
BeKxopoB nyxeii, coAepacamyio Ka^cAoe h3 nojiyneHHbix yxoHHCHHbix ' 
BpeMeHHbix paccorjiacoBaHHH, npHHeM hhcjio Hcnojib30BaHHH Ka^Aoro H3 
nojiyHCHHbix yxoHHeHHbix BpeMennbix paccorjiacoBaHHH b Bbi6paHHOH 
rpynne BeKxopoB nyxen ne aoji»cho npeBwuiaxb hhcjio HcnojibsoBanHH 3xoro 
yxoHHeHHoro BpeisieHHoro paccorjiacosaHHa b jiio6oh ApyroH rpynne 
BeKxopoB nyxeii, nojiyneHHoii hs MHoacecxBa Bcex B03M0»Hbix BCKxopoB 
nyxeii, a SHaneHna MexpHK BCKxopoB nyxeii b BbiGpanHoii rpynne He AOJi5KHbi 
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npeBbiuiaxB sHaneHHH MeTpHK BCKTopoB nyxeft b nK)6oH ApyroH rpynne 
BeKTOpOB nyxefi, nojiyneHHOH H3 MHO^KecxBa Bcex B03M0^Hbix BeKxopoB 
nyxefi. 

PaccMOxpHM flaHHyio onepaiiHio na npHMepe Bi>i6opa rpynnBi 
BeKxopOB nyxefi h3 MHO^KecxBa Bcex bosmo^khbix BeKxopoB nyxeft ox BC flo 

CopxHpyiox MHO»ecxBO Bcex bosmo^hbix BeKxopoB nyxeS ox BC /„, flo 
BC B nop^AKe BOSpacxaHHH MexpHK BeKxopoB nyxefi. IlycxL b pesyjiBxaxe 

copxHpoBKH nojiyHHJiocb U BeKxopOB nyxeft B\ , r^e BeKXOp nyxH 

HMeex HaHMeHbuiyio MexpHKy, a seKxop nyxH B^ - HaH6ojiBmyio MexpHKy. 

OnpeAejiHM BeKxop yxoHHCHHBix BpeMeHHtix paccorjiacosaHHH C 
BCKxopa nyxH 5" . ^HHa seKxopa C paBHa P , a p -bih 3JieMeHX seKxopa C 
paBCH = I^pI? t. e. paBCH MOfl;yjiK) p -oro 3JieMeHxa BCKXopa nyxH B" . 

OnpeAejiHM BCKXop yxoHHeHHBix BpeMCHHBix paccorjiacoBaHHH C 
BCKXopOB nyxeii B"' , B"^ , . . . . JJjmHSi BCKXopa C pasna P , a /? -bih 3JieMeHX 
BCKXopa C onpe^ejiaiox cjieAyiomHM o6pa30M: 

c^ = o, ecjiH =0, =0, 

B npoxHBHOM cjiynae 0^=1, 

JSji^ Bbi6opa rpynnBi BCKXopoB nyxefi hs MHO^ecxBa Bcex bosmoxchbix 
BeKXOpOB nyxefi ox BC /„, ao BC nocjieflOBaxejiBHO b U-1 maroB npoGyiox 
yAajiHXb H3 MHO^KecxBa BeKXopa nyxefi 5\ B^ , npn 3XOm Ha u-om mare, 
rae u npHHHMaex SHaneHHH ox 2 ao U ^ npoGyiox yaajiHXB BeKxop nyxH B" 
cjie/tyiomHM oGpasoM: 

4)OpMHpyiOX BCKXOp C KaK BCKXOp yXOHHCHHBIX BpCMeHRBIX 

paccorjiacoBaHHH BeKxopoB nyxefi 5"'^ , B"~^ , 5^ 
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ecjiH JIJ151 Bcex r^e p npHHHMaeT SHaneHH)! ox 1 ;i;o P, jiJi^ 
KOTopBix = 0 , BbinoniMeTCH ycjioBHe 6^ = 0 , to eeKTop nyxH B" mo»ho 
y^ajiHTb, B npoTHBHOM cjiynae nyxH 5" yaajiHXb HejibSH. 

nycxb ocxajiocb R seKxopoB nyxefi ox EC/^ ao EC y„ . Ohh oGpasyiox 
BBiSpaHHyio rpynny BeKxopoB nyxeS B\ ox EC ao EC , 

Koxopyio Hcnojibsyiox b aajihue^uieM. 

OopMHpyiox RJiR Ka^AOH napbi EC Beca yxoHHeHHbix BpeMeHHbix 
paccorjiacoBaHHH CHraajiOB EC, Hcnojibsy^ BbiGpaHHyio rpynny BeKxopoB 
nyxcH H nojiyneHHbie xohhocxh yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH 
CHXHajioB EC, 

rio^CHHM AaHHyio onepaij;Hio na npHMepe 4)opMHpoBaHH)i BecoB 
yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH CHrnajioB EC EC h . 

Hcnojibsy^ BCKXop xoHHOCxefi yxoHHeHHbix BpeMeHHbix 
paccorjiacoBaHHH CHrnajioB EC<t h Bbi6paHH>TO rpynny BeicxopoB nyxefi B^ , 
B^ , (|)opMHpyiox MaxpHuy KoppejiHitHH Me^^y omnGKaMH ou;eHOK 
BsaHMHoro BpcMeHHoro paccorjiacoBaHHH CHrnana EC/„ oxHocHxejibHO 
CHrnajia EC , nojiynennbix no ox^ejibHbiM BCKxopaM nyxefi. 

PasMep MaxpHij;bi KOppejiHiiHfi paBCH [i?xi?], Sjicmchx MaxpHu;bi 
KoppejiHLlHH c HHAeKcaMH r, H r2 , x^e H ^2 npHHHMaiox 3HaHeHHH ox 1 AO 
R , paBCH 

^..=^h'^j=i;w^j (24), 

r^e: a:[£-^^,£:^J - K034)(|»Hu;HeHX KoppejnmHH Me>KAy rj-ofi h r^-oPi omH6KaMH 
oucHKH BsaHMHoro BpcMeHHoro paccorjiacoBaHHH cHrnana EC 
oxHOCHxejibHO CHrnana EC /* , 

b"^ — p -Bifi 3JieMeHx rj -oro BCKXopa nyxH B'' , 

bp — p -Bifi sjieMenx -oro BeKxopa nyxH B'^ . 
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OopMHpyioT MaTpHiiy JV , oGpaxHyio k c(J)opMHpoBaHHOH MaxpHLie 

Koppen^UHH K. 

HcnojiBsy^ BbiGpaHHyio rpynny seKTopoB nyxefi, cocTOHiuyio h3 
BeKTopoB nyxefi B\ h c4)opMHpoBaHHyio MaxpHiiy W, o6paTHyio k 

c4)opMHpoBaHHOH MaTpHue KOppeJI^LCHH K, 4)opMHpyioT P BeCOB 
yxoHHeHHBix BpeMeHHbix paccorjiacoBaHHH xaKHM o6pa30M, hto Bee p -oro 
yxoHHeHHoro BpeMeHHoro paccorjiacoBaHHH a^^rae p npHHHMaex SHaHeHHH 
ox 1 AO P , pasen: 

«.=^^^^-^^^^«^ (25), 

Ffle: W^^ ^^ - 3JieMeHX C(|)OpMHpOBaHHOH MaxpHtiBi W C HHfleKCaMH /; H ^2 , 

r^e rj k npHHHMaiox SHaneHH^ ox 1 ao 7? , 

b'^ — p -biH 3JieMeHx r, -oro BCKXOpa nyxH 5'"' , 
6p — /7 -BIH 3neMeHx -oro BCKXopa nyxH B'^ . 

Onpefleji^iox BsaHMHoe BpeMeHHoe paccorjiacosaHHe CHrnajiOB 
Ka^cflOH napBi EC, KaK BBBemeHHyio cyMMy Bcex yxoHHeHHBix BpeMeHHtix 
paccorjiacoBaHHH CHrnajiOB EC c BecaMH yxoHHeHHbix BpeMeHHBix 
paccorjiacoBaHHH CHrnanoB EC, c4)opMHpoBaHHi>iMH aaHHOH napbi EC. 

TaK, HanpHMep, oiipeAeji^iox BsaHMHoe BpeMeHHoe paccornacoBaHHe 
aF CHrHajiaECr oxHOCHxeJlbHO CHrnajiaBC /' KaK 

^l->.. = t^pK (26), 

X. e- KaK BSBemcHHyio cyMMy Bcex yxoHHeHHbix BpeMeHHbix 
paccornacoBaHHH At^ cHrnanoB EC c BecaMH yxoHHennbix BpeMeHHbix 

paccorjiacoBaHHH cnrnajioB EC, c(J)opMHpoBaHHbix asiK EC h y^, , r^e p 
npHHHMaex sHaneHHH ox 1 flo P . 



rioacHHM coBMecTHyio pa6oTy ajieMCHTOB cera cotoboh cbhsh npn'^^ 
peajiHsauHH saaBJiaeMoro cnoco6a (cm. ^wr. 7). 

Ha (|)Hr. 7 noKasaHBi HSMepHTCJiBHoe ycTpoHcxBo 30, BC 31, 
KOHxpojiJiep 32 BC H iieHTp 33 onpeflejieHi«[ MecTonoJiojKeHHa Mn. 

Pjui peajiHsauHH saaBJiacMoro cnoco6a Ha HSMepHTCJibHOM ycxpoHCTBe 

30: 

Ha maze A ocymecTBJiaioT nocjieAOBaxejifcHtie HSMepeHHa BpeMCHHoro 
paccorjiacoBaHHH CHraajioB KaK MHHHMyM ^ayx BC, cHraajiti Koxoptix 
npHHHMaiox Ha 3xom H3MepHxejibHOM ycxpoHCXBe, 

Ha maze B ycpe^^naiox ^aHHtie HSMepeHHH BpeMCHHoro 
paccorjiacoBaHHa, nojiynaa ycpe^jneHHoe HSMepeHHoe BpeMCHHoe 
paccorjiacosaHHe CHraanoB 3xhx BC, 

Ha maze C onpeaejiaiox ero xohhocxb. 

nepe;^aiox c HSMepHxejiBHoro ycxpoHCXBa 30 na BC 31 nepBtm 
CHrnaji, coAepacamHH ycpcAHeHHoe HSMepeHHoe BpeMCHHoe 
paccorjiacoBaHHe CHraanoB napti BC h ero xohhocxb. 

nepe;iaiox c BC 31 na KOHxpojiJiep 32 BC Bxopofi CHraaji, 
coaepMcamHfi ycpe;^HeHHoe HSMepeHHoe BpcMCHHoe paccorjiacoBaHHe 
cHXHajioB napti BC h ero xohhocxb. 

^jw peaJIH3a^HH saaBJiaeMoro cnoco6a na Konxpojijiepe 32 BC na 
maze D BfciHHxarox h3 ycpe^HeHHoro HSMepenHoro BpeMCHHoro 
paccorjiacoBaHHa Kaac^oH napti BC HSBecxHoe SHaneHHe pasHocxH 3a/iep5KeK 
Ha npaMoe pacnpocxpaHCHHe CHrnajiOB ox nepBOH BC h BxopOH BC 3xoh 
napfci flo H3MepHxejii,Horo ycxpoiicxBa, na KoxopoM 6i,iJio nojiyneHO aaHHoe 
ycpe^HCHHoe H3MepeHHoe BpeMeHHoe paccorjiacoeaHHe, nojiynaa 
yxoHHCHHoe BpeMCHHoe paccorjiacoBaHHe CHrnajioB 3xoh napbi BC. 



nepeaaioT c KOHxpojiJiepa 32 BC Ha ^eHTp 33 onpe^ejieHHii 
MecTonojio>KeHHJi MQ xperaH CHrnaji, coAep>KamHH yTOHHCHHoe BpeMCHHoe 
paccorjiacoBaHHe Kaacj^oH napbi BC h ero tohhoctb. 

Jlnsi peaJIH3a^HH saaBJiaeMoro cnoco6a Ha aenxpe 33 onpe^ejieHHa 
MecTonojio^ceHHa Mil: 

Ha luaee E 4)opMHpyioT ^jia Ka>KflOH napw BC MH03KecTB0 Bcex 
B03M02KHbix nyxcH OT ncpBOH BC RO BTopoH BC napti, 

Ha maze F 4>opMHpyK)T ^jia Kaac^oro nyxH h3 Kaacfloro 
c4)opMHpoBaHHoro MHoacecTBa BCKTop nyxH, nepeHHCJuiiomHH yxoHHeHHtie 
BpeMCKHHe paccorjiacoBaHHa CHraajiOB BC, KOToptie bxo^ht b flaHHbm nyrt, 
H onpe^iejiaioT ero MexpHKy, 

Ha maze G msi. Ka>K^iOH napti BC hs MHo»cecTBa Bcex bobmo^chbix 
BCKTopoB nyxeii BM6Hpaiox rpynny BeKxopoB nyxefi, co^^ep^iamyio KasK^oe 

H3 nOJiyHCHKBlX yXOHHCKHblX BpeMeHHBIX paCCOrnaCOBaHHH, npHHCM HHCJIO 

Hcnojii>30BaHHH KaKjioro h3 nojiyHeHHwx yxoHHeHHtix BpeMCHKbix 
paccorjiacoBaHHH b BM6paHHOH rpynne seKxopoB nyxeii He ;ioji5kho 
npeBwinaxB hhcjio Hcnojii»30BaHHH 3xoro yxoHHCHHoro BpeMCHHoro 
paccorjiacoBaHHa b jiio6oh Apyrofi rpynne BeKxopoB nyxen, nojiyneHHOH h3 
MH03KeCXBa BCex B03M0>KHI,IX BeKxopoB nyxcH, a SHaneHHH MexpHK BeKxopoB 
nyxeii b Bi,i6paHH0H rpynne ne /toji>KHBi npeBBimaxB SHaneHHii MexpHK 
BeKxopOB nyxeii b jno6oH ^ipyroH rpynne BeKxopoB nyxen, nojiyHCHHofi h3 
MHoacecxBa Bcex bo3mo»chbix BeKxopoB nyxeii, 

Ha uiaze H 4)opMHpyiox ^jih komj^oVl napBi BC Beca yxoHHCKHBix 
BpeMCHHBix paccorjiacoBaHHii cHrnajiOB BC, HcnojiB3yH BBiSpanHyio rpynny 
BeKxopoB nyxefi h nojiyneHKBie xohhocxh yxoHHeHHBix BpeMeHHBix 
paccorjiacoBaHHii CHrnajioB BC, 

Ha maze I onpe^ejiHiox BsaHMHoe BpeMenHoe paccorjiacoBanHe 
CHrnanoB KaacAoii napBi EC Kan BSBemeHHyio cyMMy Bcex yxoHHeHHBix 
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BpeMeHHBix paccorjiacoBaHHH CHrHanoB BC c BecaMH yxoHHeHHtix 
BpeMeHHBix paccorjiacoBaHHH CHrnajiOB BC, c4)opMHpoBaHHi>iMH flji^ aaHHofi 
napbi EC. 

BC, KOHTpojiJiepBi BC H ueHTp onpe^ejieHiM Mecxonojio^eHJM MTl 
Moryx 6i>ixb BBinojiHeHBi, nanpHMep, Kax b cnoco6e no naxenxy 
W099/57826: Method Of Synchronization Of A Base Station Network, 4 
May 1998, [8]. 

KpaxKO onmneM 6jiokh, KoxopBie aonyKUhi coja;ep^axB nepeHHCJieHHBie 
3JieMeHXBi cexH coxoboh pa^HOCBJiSH asiR peajiHsaiiHH cnoco6a onpej^ejieniM 
BsaHMHoro BpeMeHHoro paccorjiacoBaHiM CHraajiOB BC b CHCxeMe coxoboh 

paZtHOCB^SH. 

JSjiR BBinojiHeHHH saaBJiiieMoro cnoco6a BC 31 (cm. ^ur. 8) aonyKHC, 
cojiep»axB, KaK MHHHMyM, npHeMHHK 34 CHXHajia, co^ep^amero 
ycpeflHeHHoe HSMcpeHHoe BpeMeHHoe paccorjiacoBaHHe CHXHajiOB napBi BC 
H ero XOHHOCXB, H nepe>a;axHHK 35 CHrnana, coj^ep^amero ycpeAHCHHoe 
HSMepeHHoe BpeMennoe paccorjiacoBaHHe CHrnajioB napBi BC h ero 

XOHHOCXB. 

nocpe;tcxBOM BC 3 1 (cm. 4)Hr. 9): 

Ha maze J npHHHMaiox c noMomBio npHeMHHKa 34 CHrHaji, 
coztep^amHH ycpeAHeHHoe H3MepeHHoe speMeHHoe paccorjiacoBaHHe 
CHXHajiOB napBi BC h ero xohhocxb, KoxopBifi 6biji nepeAan c 
H3MepHxejiBHoro ycxpoHcxBa 30, 

Ha maze K nepeaaiox c noMomBio nepe^jaxHHKa 35 CHrnaji, 
co^iep^auiHH ycpe^iHeHHoe HSMepennoe BpeMeHHoe paccorjiacoBaHHe 
CHrnajiOB napBi BC h ero xohhoctb, na KOHXpojinep 32 BC. 

BBinojineHHH sa^BJiaeMoro cnoco6a KOHxpojiJiep 32 BC (cm. (i)Hr. 
10) flOJi^cH co^tep^KaxB, KaK MHHHMyM, npHeMHHK 36 CHXHajia, co^epKamero 
ycpe;iHeHHoe nsMepennoe BpeMCHHoe paccorjiacoBaHHe cHrnajiOB napBi BC 
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H ero TOHHOCTfc, BBiHHCJiHxejibHoe ycTpoHCTBo 37 H nepe^(aTHHK 38 
CHFHajia, co^^ep^camero yTOHHCHHoe BpeMCHHoe paccorjiacoBaHHe CHrnajiOB 
napbi EC H ero tohhoctb. 

riocpe^icTBOM KOHxpojiJiepa 32 EC (cm. ^nr. 1 1): 

Ha maze L npHHHMaiOT c noMomtio npHeMHHKa ,36 CHPHaji, 
co^tepMcanmii ycpe^^HCHHoe HSMepcHHoe BpeMCHHoe paccorjiacoBaHHe 
CHPHajiOB napbi EC h ero xoHHOCTb, Koxopbiii 61.1J1 nepe^aH c EC 3 1 , 

Ha maze D BMHHxaioT Ha BbiHHCJiHxejibHOM ycxpoHCXBe 37 h3 
ycpe^HeHHoro HSMcpeHHoro BpcMeHHoro paccorjiacosaHHa KaymppVi napbi 
EC HSBecxHoe sHaneHHe pasHocxH 3aflep»ceK na npHMoe pacnpocxpaneHHe 
CHXHajiOB ox nepBOH EC h BxopoH EC 3xoh napbi ao HSMepHxejibHoro 
ycxpoHCXBa, na KoxopoM 6bijio nojiyneHo ^aHHoe ycpe^tHCHHoe HSMepeHHoe 
BpeMeHHoe paccorjiacosaHHe, nojiynaa yxoHHCHHoe BpeMCHHoe 
paccorjiacoBaHHe cnrnajiOB 3x08 napbi EC, 

Ha maze M nepe^aiox c noMombio nepe^axHHKa 38 cHrHan, 
co^iep^amHH yxoHHeHHoe BpeMCHHoe paccorjiacoBaHHe cnrnajiOB axon napw 
EC H ero xoHHOCXb, na qenxp 33 onpe^ejieHHa Mecxonojio3KeHHa MTT. 

JJjix BbinojiHeHHH 3aHBJijieMoro cnoco6a ijenxp 33 onpeflejienH^ 
Mecxonojio^eHHa MIT (cm. (J)Hr. 12) aoji>KeH coflepjKaxb KaK MHHHMyM 
npneMHHK 39 CHrnajia, co^epacamero yxoHHCHHoe BpeMeHHoe 
paccorjiacoBaHHe CHrnajiOB napw EC h ero xoHHocxb, h BbiHHCJiHxejibHoe 
ycxpoHCXBO 40. 

IlocpeflcxBOM ueHxpa 33 onpeflejieHHa Mecxonojio^eHHa MTl (cm. 
(i)Hr. 13): 

Ha Maze N npHHHMaiox c noMombio npHCMHHKa 39 CHrnaji, 
co;^ep:«(amHH yxoHHCHHoe BpeMeHHoe paccorjiacoBaHHe cnrnanoB napbi EC 
H ero xoHHOCXb, Koxopbiii 6biji nepe^an c KOHxpojiJiepa 32 EC, 
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Ha maze E nocpe/tcTBOM BBiHHCJiHTejiBHoro ycTpoScTBa 40 
cJ)opMHpyK)T ^Ji^ Ka^flOH napti BC mho^cctbo Bcex bo3mo»hbix nyxefi ox 
nepBOH BC ao Bxopofi BC napbi, 

Ha maze F 4^opMHpyiox flnH Ka^^joro nyxH h3 Ka^K^oro 
c4)opMHpOBaHHoro MHo^ecxBa BeKxop nyxH, nepeHHCJiaiomHH yxoHHeHHBie 
BpeMeHHBie paccorjiacosaHHH CHrHanoB BC, Koxoptie BxoflHX b ^laHHBiH nyxB, 
H onpe^ejiiiiox erp MexpHKy, 

Ha maze G jxn5i Ka^^iofi napBi BC h3 MHO^ecxBa Bcex bosmo^hbix 
BeKxopOB nyxefi BBi6Hpaiox rpynny BeKxopoB nyxefi, co^ep^Kamyio Ka^^oe 
H3 nojiyneHKBix yxoHHeHHBix BpeMeHHBix paccorjiacoBaHHH, npHHeM hhcjio 

HCnOJIB30BaHHH KdiyKJXOTO H3 nOJiyHeHHBIX yXOHHeHHBIX BpeMeHHBix 

paccorjiacoBaHHH b BBi6paHHOH rpynne BeKxopoB nyxeii ne aoh^ho 
npeBBimaxB hhcjio HcnojiB30BaHHH axoro yxoHHeHHoro BpeMCHHoro 
paccorjiacoBaHHH b jik)6oh ApyroH rpynne BeKxopoB nyxefi, nojiyneHHoii h3 
MHO^ecxBa Bcex bo3MO»hbix BeKxopoB nyxeii, a 3HaHeHHH MexpHK BeKxopoB 
nyxeft b BBiGpaHHOH rpynne He ;ioji)khbi npeBBimaxB SHaneHHH MexpHK 
BeKxopOB nyxeft b jiio6oh j^pyroS rpynne BeKxopoB nyxefi, nojiyneHHofi h3 
MHO>KecxBa Bcex bo3mo}khbix BCKXopoB nyxefi, 

Ha maze H (^opMHpyiox jxjisi Ka)Kflofi napBi BC Beca yxonnennBix 
BpeMeHHBix paccorjiacoBaHHfi CHrnanoB BC, HcnojiBsyn BBi6paHHyio rpynny 
BeKxopOB nyxefi h nojiyneHHBie xohhocxh yxoHHeHHBix BpeMeHHBix 
paccorjiacoBaHHfi CHrnajioB BC, 

Ha maze I onpe^ejiiiiox B3aHMHoe BpeMCHHoe paccorjiacoBanne 
CHrnanoB Ka^KAofi napBi BC KaK B3BemeHHyio cyMMy Bcex yxonnenHBix 
BpeMeHHBix paccorjiacoBaHHfi CHrnajioB BC c BecaMH yxonnenHBix 
BpeMeHHBix paccorjiacoBaHHH cnrnajiOB BC, c(J)opMHpoBaHHBiMH jxiifi Aannofi 
napBi BC. 
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3aHBJi5ieMLm cnoco6 onpeAejieHHH BsaHMHoro BpcMeHHoro 
paccorjiacoBaHHH CHraajiOB BC oGnaAaex cneji;yioiij;HMH cymecTBeHHBiMH 
npeHMymecTBaMH no cpaBHeHHio c hsbccthbimh b aaHHOH o6jiacTH tcxkhkh, 

H305peTeHIMMH. 

Bo-nepBfcix, sa^BJineMbiH cnoco6 nosBOJinex onpeflejiHTb BsaHMHoe 
BpeMeHHoe paccorjiacoBaHHe CHPHajioB jiio6oh napbi BC, HeaaBHCHMO ox 
HajiHHH^ yxoHHeHHoro BpeMeHHoro paccorjiacoBaHH5i hx CHraajioB. 

Bo-Bxopbix, saHBJi^eMbiH cnoco6 nosBOJwex noBbiCHXB xoHHOCxb 
onpe/iejieHHH BsaHMHbix BpeMeHHbix paccorjiacoBaHHH CHraajioB BC. 

3xH npcHMymecxBa AocxHraioxc^ 3a cnex coBMecxHoS 
cxaxHCXHHecKOH o6pa6oxKH Bcex yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH 
CHXHajioB BC. 



OOPMYJIA H30BPETEHM 
1. Cnoco6 onpeflejieHHfl BsaHMHoro BpeMeHHoro paccorjiacoBaHHa 
CHraajiOB 6a30BBix cxanqHH b CHCxeMC cotoboh paOTOCBHSH, npH KOTopoM 

HCnOJIBSyiOT KOHTpOJIJiepbl eaSOBMX CTaH^HH, 6a30Bbie CTaH^HH, 

HSMepHxejibHwe ycxpoHcxBa h ^eHTp onpe^ejieHHa MecTonojip>KeHns 
Mo6HJiBHoro nojibsoBaxejM, npHHCM Ka^^iaa 6a30Baa cxanmia Haxo^Hxca 
non ynpaBJieHHCM o^Horo KOHxpojinepa GasoBOH cxaH^HH, a Ha Ka^c^iOM 
H3MepHxejibHOM ycxpoHCXBe npHHHMaiox cHrnajibi KaK MHHHMyM ffByx 
6a30Bbix cxaHUHH, H CHraaji Kaxc^oH 6a30Bofi cxaH^HH npHHHMaiox na KaK 

MHHHMyM OflHOM HSMCpHXejIbHOM yCXpOHCXBC, SaKJIIOHaiOmHHCH B XOM, HXO 

ocymecxBJMiox na KasK^iOM HSMepHxejibHOM ycxpoHCxse nocjicAOBaxeJibHbie 
H3MepeHHa BpeMeHHoro paccoraacoBaHHH CHraajioB KaK MHHHMyM myx 
6a30Bbix cxaH^HH, CHraajibi Koxopwx npHHHMaiox na 3xom HSMepHxejibHOM 
ycxpoHcxBe, h ycpe^Haiox ^laHHbie HSMepeHHJi BpeMeHHoro 
paccorjiacoBaHHa, nojiynaa ycpe^neHHoe HSMepenHoe BpeMeHHoe 
paccorjiacoBaHHe cHraajioB 3xhx 6a30Bbix cxaH^HH, onpejiejiaiox ero 
xoHHocxb, nepeaaiox ycpeAHennbie HSMepeHHbie BpeMeHHbie 
paccorjiacoBaHHH h hx xohhocxh c Ka»c^(oro HSMepHxejibHoro ycxpoHcxsa na 
oAHy H3 6a30Bbix cxaH^HH, CHrnajibi Koxopbix npHHHMaiox na 3xom 
HSMcpHxejibHOM ycxpoHcxBC, a c Hee - na KOHxpojiJiep 6a30BOH cxaH^HH, noa 
ynpaBJieHHeM Koxoporo ona Haxo;^HxcH, oxjinnaiomnHca xcm, hxo 
BbiHHxaiox na KaJK^iOM KOHxpojiJiepe SasoBofi cxaH^HH h3 ycpeAHennoro 
H3MepeHHoro BpeMennoro paccorjiacoBaHHa KasKAOH napbi 6a30Bbix cxannHH 
H3BecxHoe SHaneHHe pasHocxH 3a;5epaceK na npaMoe pacnpocxpaneHHe 
CHrnajioB ox nepBOH 6a30BOH cxanqHH h BXopoH 6a30B0H cxannHH 3xoh 
napw flo HSMepHxejibHoro ycxpoHcxBa, na KoxopoM 6biJio nojiyneHO ^aHHoe 
ycpeflHCHHoe H3MepeHHoe BpeMennoe paccorjiacoBaHHe, nojiynaa 
yxoHHeHHoe speMeHHoe paccornacoBaHHe CHrnajiOB sxoh napw 6a30Bbix 
cxaH^HH, nepe^aiox Bce yxoHHCHHwe BpeMeHHbie paccorjiacoBaHHH CHraajioB 



6a30BbIX CXaHLlHH H HX TOHHOCTH C KaaCflOFO KOHTpOJIJiepa 6a30BOH CTaHIIHH 

B qcHTp onpeflCJieHHH MecTonoJio»ceHHH Mo6HJibHoro nojiBSOBaxejia, 
4)opMHpyK)T ansi Ka^aoH napBi 6a30Bi>ix CTaH^HH mho^cctbo Bcex 
B03M0»cHi,ix nyreii ot nepBOH 6a30BOH CTanuHH p,o BxopoH 6a30BOH ctehiihh 
napbi, 4)opMHpyK)T Rim Kaay^oro nyra h3 Kaac^ioro c4)opMHpoBaHHoro 
MHoacecTBa seiCTop nyxH, nepeHHCJiaiomHH yxoHHeHHtie BpeMeHHbie 
paccorjiacoBaHHa CHrnajioB 6a30BE,ix cxaH^HH, KoxopBie bxo^^hx b ;taHHbiH 
nyxB, H onpeaejMiox ero MexpHKy, mm Kaac^oH napBi 6a30BBix cxaH^Hfi h3 
MHOMcecxBa Bcex bo3mo»chbix BCKxopoB nyxeii BBi6HpaK)x rpynny BexxopoB 
nyxcH, co;^ep»camyio Ka^i^oe h3 nojiyneHKBix yxoHHeHHBix BpeMCHHBix 
paccorjiacoBaHHH, npHHCM hhcjio HcnojiBSOBaHHH Ka^c^oro h3 nonyHeHHBix 
yxoHHeHHBix BpeMCHHBix paccorjiacoBaHHH B BBi6paHHOH rpynne BeKxopOB 
nyxeft ne ^lOJiacHo npesBimaxB hhcjio HcnojiBsoBaHHH axoro yxoHHCHHoro 
BpeMeHHoro paccorjiacoBaHHH b jik)6oh ^pyroH rpynne seKxopoB nyxefi, 
nojiyneHHOH h3 MHo»cecxBa Bcex bo3mo»chbix BeKxopoB nyxen, a sHaneHHH 
MexpHK BCKxopoB jTyxcH B BBiQpaHHOH rpynne ne ;ioji»chbi npeBBimaxB 
3HaHeHHH MexpHK BeKxopoB nyxcH B JI1060H ;i;pyroH rpynne seKxopoB nyxen, 
nojiyHeHHOH hs MHO^ecxsa Bcex bo3mo»chbix BCKXopOB nyxeii, (i)opMHpyiox 
;^JW KaMCAOH napBi 6a30BBix cxanimn Beca yxoHHCHHBix BpeMennBix 
paccorjiacoBaHHH cnraaJioB 6a30BBix cxanitHH, HcnoJiB3yfl BBiGpaHHyio 
rpynny BeKxopoB nyxefi h nojiyneKHBie xohhocxh yxoHnenHBix BpeMCHKBix 
paccorjiacoBaHHi! CHrnanoB 6a30BBix cxannHH, onpe^iejMiox BsaHMHoe 
BpeMeHHoe paccornacoBaHHe CHrnajioB kbimjioh napBi 6a30BBix cxannHH KaK 
BSBeineHHyio cyMMy Bcex yxoHHCHHBix BpeMCHHBix paccorjiacoBaHHH 
CHrnajioB SasoBbix cxannHH c BecaMH yxoHHCHHBix BpeMCHHBix 
paccorjiacoBaHHH cHrnanoB 6a30BBix cxaHHHH, C(J)opMHpoBaHHBiMH 
AaHHOH napBi 6a30BBix cxannHH. 



2. Cnoco6 no n. 1, OTJiHHaiomHHC^ TeM, hto npH (|)opMHpOBaHHH 
KaHy^OH napBi 6a30Bi>ix craHinHH MHO^KecxBa Bcex bosmo^hbix nyreH 
4)opMHpyK)T Ka^AMH nyxb MHO>KecTBa, onpeaejinH BepuiHHaMH flaHHoro 
nyxH 6a30Bi>ie cxaHijHH, nepBOH BepniHHOH - HanajioM 3xoro nyxH - nepByio 
6a30Byio cxanutHK), Bxopofi BepuiHHOH AaHHoro nyxH - o^Hy h3 6a30Bbix 
cxaHLCHH, coce;5HHX c 6a30BOH cxaHUiHeH, asjiiiiomeiic^ nepBOH BepniHHOH 

3XOrO nyXH, npH 3X0M COCeflHHMH 6a30BLIMH CXaHUH^MH CHHXaiOX XaKHe OBQ 

GasoBbie cxanitHH, jism KoxopMx nojiyneHO yxoHHeHHoe BpeMCHHoe 
paccorjiacoBaHHe hx CHXHajiOB, n -oh BepmHHOH aaHHoro nyxH — oflny h3 

6a30BI>IX CXaHIlHH, COCeZlHHX C 6a30BOH CXaHIlHeH, HBJI^IOmeHC^ {n - 1) -OH 

BepniHHOH nyxH, r^e n npHHHMaex SHaneHH^ ox 2 flo iV-1 , a - 

KOJlHHeCXBO BepUIHH B 3XOM HyXH, HOCJie^IHeH BepniHHOH - OKOHHaHHeM 

AaHHoro nyxH — Bxopyio GasoByio cxaHij;Hio, peGpaMH 3xoro nyxH — 
yxoHHeHHbie BpeMeHHtie paccorjiacoBaHH^ Me^K^y CHrnajiaMH AByx 6a30Bbix 
cxaHLiHH, HBJiHiomHxcH coceAHHMH BepniHHaMH flaHHoro nyxH, HanpasjieHHe 
npoxojua 3Xoro nyxH — ox nepBOH 6a30BOH cxaHii;HH BxopoH GasoBoii 
cxaHiiHH, npHHCM Ka^^ta^ GasoBa^^ cxanitH^ Mo^ex ^bjihxbch BepuiHHOH 
flaHHoro nyxH He 6ojiee oflHoro pasa. 

3. Cnoco6 no n. 1, oxjinnaiomHHC^ xeM, hxo npH 4)opMHpoBaHHH 
BeKxopa nyxH jxji^ Ka^^oro nyxH h3 Ka^K^oro c^opMHpoBaHHoro MHO^KecxBa 
HyMepyiox Bce yxoHHeHHtie BpeivieHHBie paccorjiacoBaHH5i CHrnajiOB 6a30Bi>ix 
cxaHLiHH HOMepaMH ox 1 AO P ^ r^e P - hhcjio nonyneKHbix yxoHHeHHBix 
BpeMeHHbix paccorjiacoBaHHiS CHraajiOB 6a30Bbix cxanqHH, sa^aiox jximny 
KancAoro BeKXopa nyxH pasHOH HHCJiy yxoHHeHHbix BpeMeHHbix 
paccorjiacoBaHHH P , onpeaejiiiiox p -bin 3JieMeHX KancAoro BeKXOpa nyxH, 
rae p npHHHMaex SHanennH ox 1 ao P , paBHbiM 1 , ecjiH b a^hhom nyxH ecxb 
pe6po, cooxBexcxByiomee p -OMy yxonneHHOMy BpeMeHHOMy 
paccorjiacoBaHHio, h nanpaBJieHHe npoxo^a Aannoro pe6pa b nyxH 



coBnaAaex c HanpaBJieHHeM p -oro yroHHeHHoro BpeMeHHoro 
paccorjiacoBaHH^, rja;e HanpasjieHHe p -oro yxoHHeHHoro speMeHHoro 
paccorjiacoBaHiw -oh 6a30BOH CTaHu;HH OTHocHxejibHO -oft 6a30Bofi 
CTaHLiHH onpeflejMioT ox -oft 6a30Boft cxanuHH k -oft 6a30Boft cxaHi^HH, 
-1 , ecjiH B AaHHOM nyxH ecxB pe6po, cooxBexcxByiomee p -oMy 
yxoHHCHHOMy BpeMeHHOMy paccorjiacoBaHHK), h HanpasjieHHe npoxo^a 
;];aHHoro pe6pa b nyxH npoxHBonojio^KHO HanpaBJieHHio p -oro yxoHHeHHoro 
BpeMeHHoro paccorjiacoBaHiM, b npoxHBonojio>KHOM cjiynae paBHbiM 0 . 

4. Cnoco6 no n. 1, oxnHHaiomnftc^ xcm, hxo MexpHKy seKXopa nyxH 
onpe;iejiaK)x KaK cyMMy npoH3Befl;eHHft Mo^yJieft 3JieMeHXOB axoro BeKxopa 
nyxH Ha KBa^pax xohhocxh yxoHHeHHoro BpeMeHHoro paccornacoBaHH^, 
cooxBexcxByiomero flaHHOMy 3jieMeHxy. 

5. Cnoco6 no n. 1, oxjiHHaiomHftcH xeM, hxo npH 4>opMHpoBaHHH jx^sl 
Ka^Aoft napbi 6a30Bi>ix cxanuHft BecoB yxoHneHHBix BpeMeHHBix 
paccorjiacoBaHHH 4)opMHpyiox Maxpniiy KoppejiaiiHfi Me^K^ty oiUH6KaMH 
oiJ[eHOK B3aHMHoro BpeMeHHoro paccorjiacosaHH^ Aannoft napBi 6a30BBix 
cxaHii;Hft, nojiyneHHsix no oxaejiBHbiM BCKxopaM nyxeft, HcnojiBsy^i 
BBiGpaHHyio jxjisi 3xofi napBi GasoBBix cxaHu;HH rpynny BeKxopoB nyxeft h 
xoHHOCXH yxoHHeHHbix BpeMeHHbix paccorjiacoBaHHH, npH 3xom pasMep 
MaxpHiiLi KoppejiHiiHfi paBCH [/? X ;?] , r^e R - KOJiHHecxBO BeKxopoB nyxeft b 
BBi6paHHofi rpynne, 3JieMeHx MaxpHiiti Koppeji^ij.Hft c HHfleKcaMH n r^, r^e 
rj H npHHHMaiox SHaneHHH ox 1 ^o R, paBen cyMMe nponsBefleHHft 
3JieMeHXOB ry -oro BeKxopa nyxH na 3JieMeHXbi -to BeKxopa nyxH h Ha 
KBaApax XOHHOCXH yxoHHeHHoro BpeMennoro paccorjiacoBaHHH, 
cooxBexcxByiomero jiauHhiu 3JieMeHxaM, 4>opM*ipyK>T Maxpniiy, oGpaxnyio k 
c4)opMHpoBaHHoft MaxpHi^e KoppejiimHft MeyKffy ouiHGnaMH oij;eHOK 
BsaHMHoro BpeMeHHoro paccorjiacoBanHH aannoft napti 6a30Bi>ix cxanLinft, 



HcnojiBsyH c(^opMHpoBaHHyio 3toh napbi 6a30Bbix CTaHiiHH rpynny 
BeKTopoB nyxefi h MaxpHay, oGpaxHyio k c(J)opMHpoBaHHOH MaxpHqe 
KoppejiHu.HH MOKAy omiiGKaMH OLteHOK BsaHMHoro BpeMeHHoro 
paccorjiacoBaHiM AaHHOH napbi 6a30Bi>ix cxaHUHH, 4)opMHpyK>T P bccob 
yTOHHeHHbix BpeMeHHbix paccorjiacoBaHHH 3toh napbi 6a30Bbix cTaHUHH 
xaKHM o6pa30M, Hxo Bee p -oro yxoHHeHHoro BpeMeHHoro paccorjiacoBaniM 
Qp paBeH: 

w^^ - sjieMeHX MaxpHii;bi, oGpaxHoii k c4)opMHpoBaHHOH MaxpH^e 
KOppejiHLiHH Me^y ouiHGKaMH oueHOK BsaHMHoro BpeMeHHoro 
paccorjiacoBaHHH AaHHofi napbi 6a30Bbix cxaHi5HH, c HHaeKcaMH r, nr., 
- p -biH ajieMCHX -oro BeKxopa nyxH BbiGpaHHofi rpynnbi, 
b'^ - p -biH 3JieMeHx -oro BeKxopa nyxH Bbi6paHHOH rpynnbi. 



1. 



Cnoco6 onpe;iejieHHH BsaHMHoro BpeMeHHoro paccorjiacoBaHHH 

CHrHaJIOB GaSOBBIX CTaHL|.HH B CHCTCMe COTOBOH paAHOCB5I3H 



U,eHTp onpe^ejieHH)! 
MecTonojio^eHH^ 
moGhjibhbix 
nojiBSOBaxejieH 
5 





KoHTpojiJiep 
6a30Bi>ix 

CXaHLtHH 

4 
















BasoBan 

CXaHIlH^E 

1 




EasoBan 

CXaHLlH^ 

2 



HsMepHxejiBHoe 
ycxpoHCXBO 
3 



OHr. 1 



Cnoco6 onpeaejieHiM BsaHMHoro BpeMCHHoro paccorjiacoBaHM 
CHrnajioB 6a30Bi>ix cxaHinHH b CHCxeMe cotoboh pa^iHOCB^3H 



BaaoBa^i 
6 



HsMepHxejibHoe 
ycxpoHCTBo 

9 




BasoBa^ 

CXaHLlHH 

8 



HsMepHxejiLHoe 

yCXpOHCXBO 

10 



BasoBan 

CXaHUHH 

7 



cDhf. 2 



3 



Cnoco6 onpeflejieHiw BsaHMHoro speMeHHoro paccorjiacoBaHH>£ 
CHrnajioB GasoBbix CTaHiiHH b CHCTCMe cotoboh paflHOCB^SH 



KoHxpojiJiep 
GasoBBix 

CXaHLCHH 

21 



lJ,eHTp onpeaejieHna 

MeCTOnOJIO^eHHH M06HJIbHbIX 

nojibsoBaxejieH 
22 



EasoBan 

CTaHIXHH 

12 



EasoBaa 

CTaHUH^ 

13 



HsMepHxenbHoe 

yCXpOHCXBO 

17 



BasoBan 

CXaHUHH 

14 



\ 



/ 



HsMepHxejibHoe 
ycxpoHCXBO 
18 



HsMepHxenbHoe 
ycxpoHCXBO 

19 



/ 



\ 



BaaoBaH 

CXaHUtHH 

15 



HsMepHxejibHoe 
ycxpoHCXBO 
20 



BasoBaa 
cxaHi;HH 
16 



Out. 3 



Cnoco6 onpeaejieHiw BsaHMHoro BpeMCHHoro paccorjiacoBaHiM 
cHrnajioB GasoBBix cxaHUHH b CHCxeMe cotoboh paflHOCBH3H 



AHTeHHa 
23 



AHEJIOrOBblH 
npHeMHHK 

24 



BnoK noHCKa 
rpynnoBoro 
CHFRajia 14-OH 
6a30BOH cxanuHH 
25 



BnoK 
j5eKo;?HpoBaHHH 
nepBHHHoro 
o6mero 

cjiy»ce6Horo 

4)H3HHeCKOrO 

Kanajia 14-oh 

6a30BOH CXaHUHH 

26 



Bjiok noHCKa 
rpynnoBoro 
cHFHajia 16-OH 
6a30BOH cxanuHH 
27 



Bjiok 

^eKO^HpOBaHHH 

nepBHHHoro 

o6mero 
cjiyHce6Horo 

4)H3HHeCKOrO 

Kanajia 16-oh 
6a30BOH cxanuHH 
28 



Bjiok 
onpe^ieJieHHH 
ycpe^UHCHHoro 
H3MepeHHoro 
BpeMCHHoro 
paccorjiacoBaHH^i 

CHFHaJIOB 14-OH H 

1 6-OH 6a30Bbix 

CXaHUHfi 

29 



<I>Hr. 4 



5 



Cnoco6 onpeAeJieHHH BsaHMHoro BpeMCHHoro paccorjiacoBaHH^ 
CHrnajiOB 6a30BBix cxaHiiHH b CHCTeMe cotoboh paflHOCBH3H 



BaaoBaa 

CTaHIIHil 

12 



Ea30Ba^ 
cxaHLiH^ 
13 



1 



Ba30Ba3i 
cxaHiiH^ 
15 



Ba30Baii 
cxaHmM 
14 



BaaoBaa 

CXaHUHH 

16 



Ohf. 5 



6 



Cnoco6 onpe^iejieHHH BsaHMHoro speMeHHoro paccorjiacoBaHHH 
CHraajiOB 6a30BLix CTaHn;HH b CHCTeMe cotoboh paaHOCB^SH 



Ba30Ba3i 




Ohf. 6 



7 



Cnoco6 onpeflejicHiM BsaHMHoro BpeMeHHoro paccorjiacoBaHHii 

CHFHaJIOB 6a30BbIX CXaHUHH B CHCTCMe COTOBOH pa^i;HOCBH3H 



HsMepHTCJibHoe 
ycrpoHCTBo 

30 



EaaoeaH 

CTHHUHH 

31 



OcymecTBjwiOT 
nocjieAOBarejibHbie HSMepenwi 
BpeMeHHoro paccorjiacosaHHH 
CHrHajiOB 6a30Bbix craHUMii 

i ■ 



riojiyHaioT ycpcAHeHHoe 

HSMCpCHHOe BpeMCHHOe 

paccorjiacoBaHHe CHrHanoB 
AaHHbix 6a30Bbix craHUHll 
1 ■ 



OnpeiiejiHiOT TOHHOCTb 
ycpeAHeHHoro HSMepennoro 
BpeMeHHoro paccorjiacoBaHwi 
CHrna/iOB AaHHbix 6a30Bbix 
craHUHil 

J 



nepBbiH CHrnaji 



VcpeAH^HHoe 

HSMCpeHHOe 

BpeMCHHoe 
paccorjiacoBaHHe h 

erO TOHHOCTb 



KoHTponJiep 
6a30Bbix craHUHii 
32 



ycpeOTSHHoe 
H3MepeHHoe 

BpeMCHHOe 

paccorjiacoBaHHe h 

erO TOHHOCTb 



^BropOH CHrHaji_ ^ 



UcHTp onpenejiCHH^i 

MeCTOn0JIO5KeHHa 

Mo6HJibHbix nojib30BaTejieH 
33 



nojiynaiOT yroHHenHoe BpeMeHHoe 
paccorjiacoBaHHe CHrnanoB 3to&. napbi 
6a30Bbix cxaHiiHii 



TpcTHiS CHrnaji 



YTOHHaHHOe 
BpCMCHHOe 

paccorjiacoBaHHe h 

erO TOHHOCTb 



OopMHpyioT iuiH KasKfloii napbi 6a30Bbix craHUHii 
MHOHcecTBO Bcex B03M0HCHbix nyrefi ot nepBoi! 
6a30Bofi craHUHH no BTOpOH SasoBOH craHUMH 
napbi 



OopMHpyiOT iuia Ka»Aoro nyrn H3 KaxcAOro 

C4}OpMHpOBaHHOrO MHOXCeCTBa BeKTOp nyTH H 

onpeflCJifliOT ero MCTpHKy 



Jlnsi Ka>KiiOH napbi 6a30Bbix cranuHH h3 

MHOHCeCTBa BCeX B03M0>KHblX BCKTOpOB nyTCH 

Bbi6HpaiOT rpynny BCKTOpOB nyreft 



OopMHpyiOT ann Ka»uiof! napbi 6a30Bbix craHUHfl 
Beca yTOHH^HHbix BpeMeHHbix paccorjiacoaanHH 
CHrnanoB 6a30Bbix craHUHfi 



Onpe;iejiflK)T BsaHMHoe BpeMCHHoe 
paccorjiacoBaHHe cnrnanoB Kancaofi napbi 6a30Bbrx 
cranuHH 

i 



Ohf. 7 



8 



CnocoG onpe^ejieHH^ BsanMHoro BpeMeHHoro paccorjiacoBaHHH 
CHrHanoB 6a30Bbix CTaHij;HH b CHCxeivie cotoboh paflHOCBH3H 







EasoBaH cxaHUHH 3 1 








npHCMKHK cHrHana, 
cojEiep^amero ycpezmgHHoe 

H3MepeHHOe BpCMCHHOe 

paccorjiacoBaHHe cHrnajioB 
napfci 6a30Bbix cxaHi^HH h ero 

TOHHOCTb 

34 




nepejiaTHHK CHrHajia, 
co;;ep^amero ycpe^HeHHoe 

H3MepeHHoe BpeMCHHoe 
paccorjiacoBaHHe CHrnajiOB 
napbi GasoBbix cxaHUHH h ero 

TOHHOCTB 

35 










— ► 



















Ohf. 8 



npHHHMaioT cHrnaji, co^ep^amHH 
ycpeziHeHHoe HSMepeHHoe BpeMCHHoe 
paccorjiacoBaHHe cHrnajioB napti 6a30Bi>ix 
cxaHUHii H ero tohhoctb 



riepeflaiOT CHrnaji, cozi;ep3KamHH 
ycpeOTCHHoe H3MepeHHoe BpeMCHHoe 
paccorjiacoBaHHe CHrnajioB napti 6a30Bbix 

CTaHUHH H ero XOHHOCXb 



K 



Ohf. 9 



9 



CnocoG onpeAejieHHJi BsaHMHoro BpeMeHHoro paccorjiacoBaHH^ 

CHrHaJlOB 6a30BbIX CXaHLtHH B CHCXeMe COTOBOH paAHOCBH3H 



KoHxpojTJiep 6a30Bkix craHUH^i 32 



npHeMHHK CHFHaJia, 
co;iep»camero ycpeOT^HHoe 

H3MepeHHoe BpeMCHHoe 
paccorJiacoBaHHe CHrHanoB 
napbi GasoBbix craHUHjl h 

erO TOHHOCTb, 

36 



BblMHCJlHTCJlbHOe 

ycTpoficTBO 
37 



nepe^aTHMK cHrHajia, 

coAep^camero 
yroHHeHHoe BpeMCHHoe 

paccorjiacoBaHHe 
CHmajiOB napu 6a30Bbix 
craHUHft H ero TOHHOcrb, 
38 



Ohf. 10 



Cnoco6 onpeaejieHiw BsaHMHoro BpeMeHHoro paccorjiacoBaHHH 

CHrHanOB 6a30BI>IX CXaHLlHH B CHCXeMe COTOBOH paAHOCBH3H 



ripHHHMaiOT CHFHaJI, 

co^epHcamHH ycpe^^HCHHoe 

H3MepeHHoe BpeMCHHoe 
paccornacosaHHe CHrnajioB 
napti 6a30BBix CTanuHft h ero 

TOHHOCTB 



nojiynaiOT yroHHeHHoe 
BpeMeHHoe paccorjiacoBaHHe 
CHrnajiOB 3toh napbi 6a30Bbix 

CXaHUHH 



D 



riepe^aioT CHraaji, 
co;iep5KamHH yroHHeHHoe 
speMeHHoe paccornacoBaHHe 
napti 6a30Bbix cxaHUHH h ero 

TOHHOCTB 



M 



Ohf. 1 1 



Cnoco6 onpeAeneHiw BsaHMHoro BpeMeHHoro paccorjiacoBaHH^ 
CHrHajiOB 6a30BBix cxaHUHfi b CHCxeMe cotoboh paAHOCBHSH 



LleHTp onpe^ejieHMH MecronojioxceHiu MoSiinbHbix 
nojitaoBaxejiefi 
33 



ripHeMHHK CHPHaJia, 

co;iep3Kamero yroHHeHHoe 

BpeMCHHOe 

paccorjiacoBaHHe CHinajiOB 
napbi 6a30BBix craHimfi h 

erO TOHHOCTB, 

39 




Ohf. 12 




CnocoS onpeAejieHiM bs^mhofo BpeMeHHoro paccorjiacoBaniM 
CHrHanoB 6a30Bbix cxaHiiHH b CHCxeMe cotoboh paaHOCBHSH 





ripHHHMaioT cHFHaji, coAep^KamHH 

yxoHHeHHoe BpeMCHHoe 
paccorjiacoBaHHC cHrHanoB napBi 
6a30B&ix craHUHH li ero tohhoctb 










§6^SoBoS^^jp5Si 


?^^|t&f^iiepBO^ 

^OBBTOpOHtOaSiOBOH^ 






H^^n.apBiijr^rgv^ 










^ MH<^ecraafBes^ 

onpeflejiHK>T ero MexpHKy 




1 


r 



N 



,2lii5i Ka^oit napBi 6a30BBix cTaHimit 

H3 MHOHCeCTSa BCeX B03M03KHbIX 

BCKTopoB nyxeii BBi6HpaiOT rpynny 
BCKTopoB nyreii 



OopMHpyioT jxnsL Ka^imoS napti 
6a30Bbix cxaHiiHH Beca yTOHHeHHBix 
BpeMCHHbix paccorjiacoBaHHH 
CHrnajiOB 6a30BBix cxaHUHH 



H 



Onpe^eJiHioT BsaHMHoe BpeMCHHoe 
paccorjiacoBaHHC cHraajiOB KSbimoH 
napBi 6a30BBix craHUHfl 



Ohf. 13 



y 



PEOEPAT 

HaoGpexeHHe othochtch k oGjiecth paAHOxexHHKH, b HacxHocxH k 
cnoco6y onpeaeneniM BsaHMHoro epeMeHHoro paccorjiacoBaHHH CHrnajiOB 

6a30BBIX CXaHI^HH (EC) B CHCXeMe COXOBOH pafl;HOCBH3H, H M03Kex 6wxb 

HcnojiB30BaHO, HanpHMep, b CHCxeMax coxoboh pa^HocB^sH xpextero 
noKOJieHiM npH bnpefle^ Mecxononp^eHHa; npjriBsoBaxejiH ; 




paccorjiacoBaHiM - CHrHanoB hxo^ AocxHraexcH -sa cnex coBMecxHoH ^ 

. , ::;,nno^T,AS^x;i^ri»;.^*iTA^^«5 Bcex yxoHHeHHbix BpeMeHHbix.paccorjiacoBaHHF 



rei?an»i^^ 
CHrHajioBBC. 

5 n.4). H 13 HJi 



